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brought forth and perfer 
A Ged, 38 an olſernat ion me 
may. make, as from other 
BH D things, ſo in a. more. eſper 
Fee eial manner from Arts 
— Seienees; bat not to ſpeak, of : 5 
which. yet bave had, in Succeſſion of 
their Acceſſions to perfection; we 2 in 
Hauce only in theſe of Aſtronomy an 3 
Geography. Aud certain it in, - ſhould - I 
we either ſeriouſly domparethe Werks of I 
the Antients, with tbe more accurate 
ſervations and additions of our modern. 
Aſtronomers; what. juſt cauſe would ap- 
pear, for that correction and alteration. - 
which now made? Aud ſhould me chu 
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we well know no Art it at once per ſected, 
Jo we mell know there are abroad in the 
world many Books aud Inſtrumenti con- 
agging to the improvement o ' the Ma- 
thematicks, whereof ſame are ſuperſiuowe, 
others buxdenſome.++ Ihe confaderation 
whereof. was prevalent; enough. to bave 


_ -. clouded, this under ube opace darknef of 
2% Latencie, bad it not been dramn upon 
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and in ſuoß good order a Was rag 
being necelſarily ſereed and conſurcu rea to 

our daily Employment; ſo that we could 
never have Effeed- 1, "had not Ar: bey 0 
bourn, kerrowing our occaſions, willing- 

½aſſeuted to CAuenlate aud Aethodine 
all the Problems Jr a; which-'Favdar ; 
0 we cannot but thankfully acknowledge and ; 
4 confeſs. At for the Subje@of this Trea - 
C riſe, it being. Aſtronomy and Grogra. 
A phy, needs na Commendation mbere.t 


'$ are noble."Men; on noble Minder. 
6 All tberefore we ſhall ſay of Altranomy 
r ir, that tis" of | ſuch important conſe« 


7 quence; that without the knowledge: ant 
, ſcienge' theneof, lom great jucer tant 
e in times and ſeaſont m d;ftraiting 
j- confuſion in humane affairs muſtwe xeceſ= 
„ farily. be involved in t And for Geo- 
75 graphy, all that need to be: ſpolen of dur, 
that tir: ſo-noble a Stud), and of ſuch 
e grand importance, King and Princes 
f have made it their bigbeſt concert ta un- 
; derſtand. Wherefore that the one. might be 
- the more eaſily: apprebended; and the other. 
moi truly repreſented to our view and fun- 
ee, the Antients, with the conſent of jucs: 
- ceeding Ages, have. with much pains and * 
induſirys..uetonly invented, but alfa com 
. mended 
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ended to Po 5 05 Sphere ar Globe, 
which alſo have — Corredtiomc an 
Admendwents.”\ And here we tut ſay 
 _ -ſonmitthing of thoſe New apes lately fer 
Forth by onr ſelver. > 
Nie it ir; we michy booſt of the belp 
aud aſi Hane be ableſſ Mathematiti- 
ans, mo only ix England and Holland, 
but ibs other parts alſd 5 yet ſure me are, 
that after many years experience, not on- 
ly ine the waking aud projetting of Globes, 
| bat alſo in examining a 
i of the. Deſcriptions”, Diſcove- 
riet, Draftr, Journals, — and 
Writings, well of Antient & Modern 
8 phers, Aſtronomers, Seamen, and 
others, wherein we bitve ſpared v pains 
er coſi, that me might deliver the delinea- 
tiont of”. the Earth from the Ataxie and. * 
confuſion of former Globes ard Maps. e 
Foc although "tis #mpoſſible we ſhould e- 
mit aud: for them forth in that exatneſs - 
and. parſedtion they ought ,\ and we could 
wiſh:z yet doubtleſs we have and ſball e- 
poſe both: Globes, Spheres, Maps, Ge. 
mare accurate” aud compleet. than ſome 
N tg- Tope, & well Forraiu as Native 
h have been ſola at great rates by o- 
| 500 3 eng that with mach 8 85 and 
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Boaſting; # the abuſt de Gerflemten, 
perhaps better  flored- ith Moley; thas 
Knowleage or Juagement in ſuch. things. | 
As for the excellencie af the Globe or 
Sphere, al we ſhall ſay , that they bane 
the Priority in Natardof a other Drffpn- 


. ments, as moſt ſ and convenient te b 


Underflanding and Fancie, not to ſpeah © 
any thity of them #s they analogically © 
repreſent the Heauens and the Eartb in. 
proper genuine Figures : for, tbat the Ran- 
vent are round, i not doubted by any; - 
and for the form of the Earth, the Opi- 

nion of its rotundity u now generally 
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Our onl ne l therefore ir, that i 
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lique Cenſure from the Reader, but rather 
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1 omical Definitions. © 
1 {Plas of ce Word the facies die in- 
to two | | mental and Cel 
= aſteth of fou e i. The — 
Re, 8 | together: maketh one per 
TR thee, a the other two-E+ 

and above that, 4 the 
Bs hats ſecond e of many parts, viz. 
10 The e 2. Mercury. 3. Venn. 4. The Sun, 
| 1 8. The Orb ot 
S en — * Hem all which Orbs or 
Circles arg imagined to be carried about upon the 
Axis of the World, by the rapture of the Primum 

Wines: as is e by this Figure. 

wh ft; Py 


4 the furl Motious i the Planets, > 


«Beſides the Diaroal motion which the Planets 
dar br round about from to Weſt in 24 
hours by the gapture of the Primm Mobile upon 

the Feel ef the. World, e al © Bs 
and proper motion of theig own from Wweltt6 
Eaſt, according to the ſucceſſion of the Signes up- 
ql i the Poles ot the Ecliptick , each of them ip a 

vetal manner and (pace of time: vis. The Aon; 
which is the Joweſt of the Planets, makes ber Re- 
volurion in 29 days and 8 hours. The next is 
Mercury, hoas never 529755 from the Sem, and 
tiniſneth his motion in 88 ays- Then Venus, 
which in: hex precedi the Sun is called Laccifer, 
but in her followin 2285 Sun is called The Evening 

Star, finiſheth ines | in 228 days. Next 

| che Suu, - wha:performeth: his revolution in the 

| - ſpace of ayear; wig 6 5-days, and about 6:hours. 
© SOR n finiſheth his courſe in one 
d year, 
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year, Po Ha Then Fapit 
his tevolution in 11 vent, . 
Lafily., Saturn the higheſt of all the F 
Per- therelore goeth the gtesteſt. circuit; figiſh 
9 K- periodical. courſe in 29 yea, 3 months, 15.64 
- the Now all theſe Orbs in our large  talowea Apher 
2. are placed upon the Poles ot the Earn k 
Sun, better to correſpond with their real places, and s 
b ot monſtrate their true motions in che Heaven 
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ind heat to the reſt of the opacous Planetary Bodies 
t, encircling him. The firit next the Sam is Meren- 

fer, ry, who finiſhes his Circuit about the San in 88 2 
days. The next is Fenu, who. moverh round the 
txt Sum in 225 days. Next is the Earth, which is ſup- -- 
the poſed io mou with a double: Motion : Joe ahout 
. its on Centre, upon the Fole of the Equinoxial, 
. UN to Eaſt, en whereby all its 
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t . of the Plancts; makes her Re- 
N ution in 29 days and 8 hours. The next is 
Mercury, ho as never 47 9 ſrom the Sn, and 
tiniſhzth his motion in 88 ays- Then Venus, 
which im her preceding the Sun is called Lacifer, 
but in her following the Sun is called The Everring 
Star, finiſheth her «eyolution in 223 days. Next 
the Suu, who ee revolution in the 
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Lafily., Saturn the higheſt 
therclore goeth the greateſt iniſheth 4 

periodical. courſe in 29 years,” 5 months, 15 
he Now all theſe Orbs in our large F talome am Spheres 
_ arc placed upon the Poles of the Ecliptick;,, th 
n, better to correſpond with their real places, and gs 
GE: monſtrate their true motions in the Heavens. 
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be 14 4 deſcription of the Gapernican here. 


This Hypotheſis is now known to the world by 
this name, fim Copernicus: a Boryſian, and Canon 
of the Cathedral Church of Norms, who ſeriouſſy 
addreſſing himſe li to the illuſtration of Aſtronomy, 
revived the lopg-negleced Syſteme of the World 

| _— rage by Pythagors,a Figure whereqf is here 
inſerted. oo, 5 1 


Of the Motions if the: Planets. | 


In this Syſteme the reſt of the Planets are ma- 
ED ved round the Sun, which is the Centre of the 
e whole Univerſe , from whence, he may the more 
5 i equally communicate and diftribute both light and 
nd heat to the reſt of the opacous Planetary Bodies 
, encircling him. The firit next the Sam is Meren- 
I's ry, who finiſhes his Circuit about the San in 88 
* days. The next is Venus, who moveth round the 
x0 Y Si in 225 days. Next is the Zarth, włuch is ſup- 
he poſed to move with a double Motion : one about 
is own Centre, upon the Pole of the Equinoxia), 
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ſpace o year 5] 


<Earth 
15 jp 
Mobi, wie in 29 days and a Half finifheth her pe- 
riod 485d he EH. The next is Mars, whois 
moved above the Eartb and Moon, and ends his 
evi ound i the In æhe Ipace of one. Var and 
330 days, or thexeabouts ) and appears far greater 
Aufl is in Oppoſition of the Sun, than he doth 
at other times 3 at which time hel is five times 
merrer the Earth; than he is in his greateſt remo- 
tions The neut 45 Fupirer , who with his four 
ebenpanidns moveth abòbe Mars and is about 12 
"years encompiſlingghisperiod-rovndthe'Bur. The 
ſeventh is Saturn, who with his Ring and Moons WM 
is about 30 years in finiſhing his revolution round 
the Sun. Nüd fatty, che Sphefe of the Fixed Stars, 
which with their ſeveral diſtances cncircle all the 
"PlintafyOrbs imiriovthble;/andicous incommen- 
fürdble. 5 eien . a ba- Gr 
I shall not now uitediplead* for the truth of this 
Sylcme, nor fpcakimuch of its excemencic : one! 
this; That hereby is takew away hat incredible 
" difly\motion of the Planets, and · vaſt Orb of the 
faxed Stars s which are, if the Anticars: 0 puta- 
tion ſhould-be true many Hundre times ſcviſter 
than the Shot out of any Gun: ſdti tfeanOtion d 
the ga m one hour mai be 78571 5Engliſhimiles, 
aich in ohe minute 695 miles more ; and the tis 
ved Stars tft — 0 + ig an kout 133 n,, 
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This Hypochel i dv 1 us mn Fe from herd ES 
ble Dane, The 205 * 
very enterpri wor: 
the whole Science = roin'its very Fun- 
damentals 3 laying ſuch ſolid Foundations, ag that 
he came very neer the _ of his noble * " 
building the whole T N old anew w: 
but being prevented by dea could not accom- 
pliſh his nabe Daeigng. He 
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Z of the Latitude of the Maon,Stax; or Planct, 


"The Latir ude of the Moon, Star 'or Planet, is is 
14 a from. the neerelt 2850 Pan 
ptick either North gr South,or an Arch 0 mi⸗ 
circle of Longitude compre! led bet betw cen the Ee 


e yl the Stax ot Sang 5 e 3 


Py 


2 
* o 
* Ms Wb 4 
Ma be” gd <DIV 
af” + 
Y ES.  £ 


24> 7s © 3 1 A —0 2725 
r 1 5 1 
A 1141 51 fi Nur pak Wee REY: 
Ft Le wn IK Ar & air * 7 5 95 7 2 * 
5 £548; b 21 , 45 43% Sap we?) e ey. 
: > "4 7 
* 


is yl an © eras 0 7 alle by ie points of 
erde touched with the Loadltone, r th: 
be, E the 50 oo 19 


ation. eee | 
| tagte Azimuth of i 650 — * el s 
= MH ts an Arch of the Morton. decke. 
n tte e Meridian and. the” imb O 3 
nd Crows 19 3 HE CHU 636 * F N ax 
he ins £5 III 50] 7 4 3 
. Aue if the Sun Part, 

1 an auch the Hortꝛon 1 bes . 
ceen the Azimuth paſſin! thorow the Centre of ; 
x. ke peter the true'M diane” GOO: een CTA 
| £44 194-3753 Bu 
he 20 15 | 19 160 Han es A 
in, of the 7, erat Poſtttons of © the: 1 6 
a Globe. 9 ce 1 22 5 . 39 


* 


reel 1 Fs 22 D 1 bs - 14 4222 


t. Hereas i in the refolvin Problemes (of what 
© Slobes, ſome there 
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fo. vel Problems wayk +: 


"Wes of ſome Circle, cither ſuch as is 
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gelenbel upon the 1 6 ot is otherwiſe 


e it, Fa in Ge apby , the Trae: | 


10 of Longitude between ( ountry and. Coy 


155 ninoxial or Howe Circle; the Latitude 
— iffer Als 'of Latitude of Places, by the 19 


dian. In Aftronemy, the Declination of the San 
or Start, by the Meridien the diſtance of Stars in 
the Heavens , or of Places upon the Earth or Sea, 


by. the Quadrant. of Altitude. The day of the 
Month, Sup's place.and declination'upon the Hori- 


2043 with divers other the ſike Concluſions. bs. 
But for the reſolving of moſt Problems, it will 
be requiſite tq have the Globe placed or fitted de. 


cording to ſome aſſigned Poſition or Elevation, 


ſuch {as the tenoux at the Queſtid hall require. 
And, beſides. the Globe it ſalt, and the Circles de- 


ſcribed upon it, luch alſo.as, are appendant unto it 


muſt come in uſe; as the General Meridian, Hori - 
20n, Quadrant of Altitude, Hour - cirele, wary Circle 
of -Politidn, muſt he aceordipgly rect ined. 

Now there are but Three Poſitions in which the 
Globe can he ſaid to be rectißedꝰ q of which, two 
are particalar, age the third more general. For, 
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1. The. Globe may be ſo placed in the Frame of 


the Horizon 5 that both the Poles thereof W 
upon (or li dirrctiy in ) the Nob" and 
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that they ca | 2 
*. Stars (in Ter LE tor 


> 2 


i 1: PT IIA 1 
Co | : 

n, of 4 Paal Seer 

e. 1 * 7 


e. 1 1. The chen may be ſo 6 plged in "he Frame 
ic ll of the Horizon; that ae al 35 fol, be 15 
— the 5 . the other i in 1 that 
; 155 either Pole; or marter. | 
Circle J a W 5 A { 
he Wl thereof ? and in this poſigon Will vill the 
vo IN Cicle be in 120 Ta „and the ; 
+ KM Vorſd will aut, both-the Equinoxial 2 55 
„ben at Right-apgle 5, ONE. Pole having; 90 degrees 
; . evation. 2 4 th other ay; much of Barre : ; 
ion, * 
of. The Globe or Sk being in this ee 2 0 bo 
Ml aid Si :gaule the Equinoxial, and 


A te Circles of Dechipnation, ( 1 2g: 
it | 


4 Tet, 
0 a Spe pare 


mis than t wer Ut ] 
T e et 
the is particular to e Inhabitants one: 


. Lt 


"Of, an oblique 8 


II. Th ted cud mol ition of th 
eis more pe TTY 


le living 55 5 e quir 
Pr de roles ee 
bots De che Slob: ate * 

in 


are the lid 15 e t 
Fa ee ee e 

zon io thaf the Pole be elevated 170 degrees abi 
"the Horizon; chen Rte Gib elevated or ro: 


to 1 ſuch Odeftlons ot Problems Aſtran 
meat ab relate to thoſe people'who ( have che iy 
— or). do lve i in the Latitude of 10, '46 


Th Putin or the Glcbe G 52 80 is 4h 
Oplique, becauſe rhe Axis'of the World, che 
nozial, Ag all che reſt of the" Fart les of l 
Hain, are cut by the Horizon at Oblique A: 

It the two forttier poitidl 22 cut © 


4 


M24 


- e | 
-miiſr x whoſe declation nelle 


2 the comp ent. 1 


CJ 
Woes 
EORDD nm: 


ier 
0 5 15 25 


29) 1 Of rer. 18 e 3 


AT 2 a it — hand bens truly Haid 
of REY ox. Planet, is now made proper: 
to the S os Moon, whoſe Reyolution in the Ev 
— debe geeral-defivition of this:pattioh 


g Dit 


NM inn the ſtricter ance 
9 danke. ä ah 


fouls 


F EA. 327 1 4 


& elevated 19 10 degrees above 
fy the _ ſevared or fittec 
ions” of Problems Aſtfaiio- 
3 KC raudes't6' ole 22 who chave the Pol 
2 x) do Pres in the Latitude of 19, 6 
es. 


Fd 


EFF 


. 2 8 bligue 1 * | ». 
Hemi here to 09.74 5 decimation are leſſer 95 8 3 6 
chan de 8 5 abglpLatjrade 3 aud I!. 


xceed the cun of. thei ey 
yer ſt, br ar continually bot then rn 4 © | 
© of Tims Tools 

e CRT 2 TS HET 

3sthe eser of all our motions: ti is 
livided by the two greater Lights of Heaven;inte | 
Heart, D Ve N 1 5 1 5 


F arr aner fe e Kere N be „„ 


1 7 
2 " "> F * v7 4.4 
£3436 3} 1575 4 til 0 [ 21 


A Tear, chaugb it might; band ben ſas truly aid: 4 
of any other Star t Planet, is now made proper 
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Time ; ſq that 1 PROBE the ſtricter lance 
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7 The Be Neri che RevGlurion ef His motioꝶ 


in the HKeliptick ; which if it be ateounted in th 


Dodinck; was called Au Temporalis', becauſe it 

iſhed the four Times or Seaſons of the yea, 
*Tigobther wiſe called! Anus Tropiris;-becauſe tha 
Aftronomers of did weckoned this Near from thit 
Tropicks. But if the Revolution of the Sun be 
accounted from any Fixed Star to the ſame again, 
the Year-is then called Ann Syderens. _ 

The preciſe quantity of th Trax isdetermincd 

of all to be 365 days: but the ſurplus of hoinsand 
minutes hath very much and Ala exerciſed the 
moft Curious. 

Fulins Ceſar looking upom it as a matter no way 
below his great conſideration , after conſultation 
with [everal "Marheniaticians), alotted 365 days 
and 6 hours for this Revolution, \reſciving every 
yar'the-6-odde hours to make à day for the Bi, 


Frtile or Leap-year,, being every Jourthin order; 


ſo that the three firſt Vears ſhoald tonfift of 363 
days, and the fourtk bf 4661 which by infallible 


experience is 5 found too much. Far the motion * 
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why they went no highes onus. the Nicene Council 
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The Civil day is that ſpace of time contaiving 
juſt 24 hours, 'reckoned rom 12 of the clock on 
Tie tHe to 12 of the clock the next day in which 
Fay time the Equinoxial makes 1 diurnal re- 


rolation 9 52 the Poles of the world. ©: 
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| Cold. or rather becauſe vb 
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5 — of Kern 6 — rn le out 

| FN 5 ot chief: Meridian, wlũ 
it el Land- mark of the hole 5 
in out new Globes, begins at the Iſland of S. Mz 
— one of the Iſles of the Agores 4 from whence 
y —— of Longitude, and is 
Sec onely Circle the Poles of the 
lobe ; which is divided into twice 90 degrees, 
numbred from the Equatot towards both the 
Poles... The leſſer Meridians are thoſe black Ci . 
cles which paſs through the Poles of the Globe, 
ſucceeding the great Meridian at 10 and 10 deg 
in moſt Globes, but in qurs at 15 and 15 degrees 
dilference;; ind-are numbred in the ork with 

* 3⁰ cc. to 360, round the Alete. 2 
=D 41" of the e, 14 
N he Parallels axe Circles Sade welt 
round about the Glabe like as the Equator ; opely! 
the Equator is a'great Circle, and theſe are every 
r than the oiher, diminiſhing gradually, um 
til chey terminate and end iwithe/Fole./ A8 ki 
are infinite, ſo are tlic Parallels, and ate 
delineated chraugh:every tenth degree of the firft 


„numbred ſrom the Tong. to I 
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che Poles wich 19 20 to 90. 
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: & 1 | -utmolt extent of it 


7 24 


. ˙ —J ,- Xa e — »% 


Rd a, we. e 


the North, notetk out t 

wards the South, the N 0 of. 'Copricorts's — 
of theth diſtant frotn the Equatot a3 degrees and 
a half. Parallel to the Tropicks, and at the ſume 
diſtance from the Poles as they are from the E ug.» 
tor, are drawn the 22 and Aut altes 
bffering thetiiſelves'to fight by their” Nate, an 
diftitiions of Bredth and Coldur r being, asthe 
Tropicks are; fepreſented A more dure ef _ | 


the Parallels are. 26 | {ge 
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y 3 following | of Unſverſal Maps and 
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23 Havieg thus. given you " vii 2 of ch he 

| iſeveral- Poſitions: of the Globe or Sphere, and e 
athe Explanations of the Lines, Circles, & e. it wil 
che convenient now to ſhew you the Uſes: thereol 
in the Solution of Problems of divers kindes: i 


the performance whereof, I ſhall be both | 
and plain; 


And w 10 1 formetly bud. wr 

;  blems may neſolved upon either Globe, it b 
in any palttion whatſpever (& Ng in will pla 0 
-appear, hereafter); vet it will be more couveni 


Hip. bave-the Globe fitted and accommodated 4 


its neceflary, Appendants before you make i 

. And therefore my firſt buſineſs (hall bet 
w ho to hx and ſet the paris of the Globett 

gether, fit fox ule i — 110 Latitude or pu 


"of the World: and this I call Kea) 
Globe. 
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In any Lariruna, 
| or gon of the WAG, 
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„Bing prorided of 3 puit of Globes the Me 

ridian, Horizon and Hour circle truly turned 
ind divided q aWo'the Ball trul hung, and the 
Meridian and Horizon (in alt tions) cutting 
tach other at Right Angles, the Papers truly joy 
ted in their Paſting, e. all whieh are to be per- 
formed by the Work-man ; (though the Buyer 
ought'alſo to have inſpection thereinto) you may 
proceed to Rectiſie them in tlris manner. 


i put the Braſs· Median into the two Notches 
that are in the North and South · parts of the Ho. 
rizon ; the Graduated or divided part thereof to- 
wards the Eaſt- point, and the blank or plain ſide 
of the Meridian towards the Weſt- point of the 
Horizon 3 and let the Meridian reſt in the Notch 
which! is in the foot or bottom of. the Hormon- 


2. Place th: fibw-whte! vn the Pole 
that the HourcHines of 12 and 12 do lie e 
over the Eaſt or Graduated ſide of the Meridian, 
and that the point of the Axis do paſs 2 
through the Centre of the Hour- circle; ſo ſh 
the two Twelves , ont of them repreſent 12 = 
D 2 Noon ; 
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gh Rectified. ko 


4. EKlevate the Pole of your Globe (whether the 
North or South-pole) according to the Latitude of 
chat part of the world you are in: as for Example, 
ſot London, whoſe Latitude is 51 deg. 30 min. 
North; the Meridian being in the Notches of the 
Horizon, and alſo in that in the foot of the Frama, 
26 is before di „Move the Meridian, up ot 
down in the Notches, till you finde 5.x deg. 30 min 
of the Meridian juſtly to touch the upper part of 
the North · part of the Horizon: for then, 1s you 
Globe ſet exact j to the Latitude of 3 deg.30 my 


254. For the Rectiſying of the Quadrant of Alti- 
tude} this alſo muſt have reſpect to the Latitude: 
Wherefore, the Latitude being 51 deg- 30 min, 
count 51 deg. 30 min. upon the South- part of the 
Meridian, trom the Equinoxial- circle towards the 
North (or elevated) Pole; and put on the Nut 
which is at the end of the Quadrant, ſo that the 
edge of the diviſions of the Quadrant may lie di- 
Fectly under the degrees of thedzatutude, vix. under 
Fi deg. 30 min, and then ſcrew the Nut faſt y and 
tots the Quadrant of Altitude Rectiſied alſo. 
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Theſe are the four principal things "that almoſt 


in all Caſes: mult be ReCtificd for the Circle 
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of poſition, that ſeldome comes in uſe but in 


Dialling and Aſtrologie ; and ſo it is not fit 
to cumber the Globe with it at other times: 
but when there is occaſion fox it, you mult re= 
ctiſie it as followetn. 5 


5. The two ends of the diameter af this Cycle 
are to be placed in the North and South- points of 
the Horizon 3 and it is to move up and down be. 
tween the Meridian and the Horizon, and there to 
be fixed or held at any acquired place. And this 
is all the Rectifying that this Cizcle requires, and 
is (as L ſaid before) but ſeldome to be uſed ; and 
therefore they are not uſually made or ſold with 
the Globes. 750 
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pA B. . 
The day of the Month uon, either accor- 
ding to the Julian or Gregorian Ac: 
count, to finde the Sun's place in the 
FCeliptick. | 8 


F 


YEck the day of the Month (in either Account) 
CI according as you finde them placed in the Kg; 
lendar, and xight againſt it, in the innermoſt Ciri 
5 Ele next to it, you ſhall have the degree and minute 

in which the San ſhall be that day at noon, 
OY ' EXAMPLE. 


". an @aS oo ow. 
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Let the day propoſed be the 18 of Qdobep: (in 
the Julian; or the 28 of October in the Gregorian 
Account) which is S. Lx kę's day: Finde this Month 
and Day in the Kalendar, and right againſt it (in 
the innermoſt Circle) you ſhall finde 5 deg. 32 min. 
of Scorpio, in which Signe and degree the Sun will 
be upon that 18 or 28 of Offober. | 

In like manner, upon the 24 of April ¶ Julian) 
or the 4 of May ¶ Gregorian) (which is all one day) 
the Fun will be tound to be in 14 deg. 32 min. af 
Tauru. And ſo of any other day, as in the fol- 
lowing Table, which ſncweth, that upon 


Jul. Greg : d. m. 6 
Famary 7 17 FE 28 9 \ CapricomW 
Februay 12 23 0 4 38 % Piſces & 


May 1 26 at Noon will C $ 39 Gui I 
14 16} Leo N 
21 O Niro NN 
23 41 Scarpio N 


. 8 July 274-7 be ia 
. Sch en ler 3 13 | 
F..  Agognder 5 15 
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By knqwing the Place of the Stn fn the E- 

” iprick, the day of the Mimi in either 

of the Accounts may be ira.” ow 
cor. Followet ß. es 
Aﬀe a7 
the Eck the ſigne, * and minute in a which the 5 

: Sur is, in the innermoſt Circle of the Horizon; 
and right againſt it, you ſhall haye 10 day of the 
month in both Accounts. "4 
| EXAMPL E. 5 

Let the San be in 24 deg. of Genn 3: look ir in 
the innermoſt Circle for the ſigue Gemini, and a- 
gainſt it in the Kalendar you ſhall finde te 4 of 
Fune ( Julian Mor the 14 of June ¶ Gregorian ) 
which is the day of the month. | 

In like manner, when the Sun is in 14 deg 
' $3 min. of Capricorn, the day of the month wi 
be found the 25 of December en. or us 44 


January ( 3 
; Px O'B. 11 kr 
The Latitude (51 deg; 30 mite) and the Sun's 


place in the Ecliptick (viz. in 29 of 'Taxrw 2 pony 
given, to finde Do 
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* | The Sun's babe 
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1 Defini-" * $ un' Declinonton is an Arch of the © 
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1 Crete . yo that point of the Kip 
5 "io the Sun .f 

- » Prattice-] Bring the 29-deg. of Tavrus to the 

Braſs-Meridian ; then ſhall t degrees of the Me · 

-- rigdian contained between the Equmoxial and this 

point, be 20. So that the declination of the Sun 

is 20 deg. North, becauſe the Sun is in a Northem 


Sign 


| nike mon, 5 1 


geg. min. 15 


| ih a 755 7 The 51% 15 45 m__ 

45 6 Sun J25 oo clination wil 919 os 
nf r 5 IE: be found 5 32 South, 
Iz do & | . North. 
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The' Sun 4 1 litude. 
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Pefini- He Hmplitude: is an Arch of he Hort 

tion on comprehended between the Eaſt or 

Weſt-points vbereof, and that ' point pon which the 
Sun dath Riſe or Set. 

Pratiice. | Bring 29 deg. of Taurus to the Ho- 
rizon, and there; you ſhall, finde 33 deg. 30 min. 
to be contained between that, and the Eaſt or 
Weſt· point, towards the Nazth, becauſe the Sun 
1s. ina Northern ligne, that is very neer the North: 
Eaft by Eaſt point of the Compa(ls ,: as appears by 
the points upon the Horizon : and * is the Am- 


plitude. | A 3 RY 12 
An in like minner, x a 
d. m, E 
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71s o Ny The Sun's Am- * 28 Norhyard 
25 00 M.Cplitude wi'l heC 31 41 Southward 
is in deg, 29 oo from the Eat ig 17 Southwdrd 


iz o⁰ * Lor weſt — 734 Northyward 
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"uh Sai s Right Aſecention.. , 5 2 
Definic! He Right Aſcenſun af the Suns or: . a 
Equinaxiol . 


tion] 1 Star, #s that Arch. of the | 
which is contained between the beginning of Aries, 


and that point of the Equinoxial which camex to the, | 2 


Meridian > with that point of the Eeliptick i in which 
the Sun or Star is. | 
Practice. Bring the 29 deg. of Taurus to the 
Meridian; fo ſhallyou finde (upon the Equino- 
rial) 56 deg. 50 min. to be contained between the 
be ginning of Aries and the Meridian : And ſich is 
he Sun's Right Ae N be is 29 = of 
Taurus. 8 


In like manner, | ; 
' _  deg.min.” 4 1 


. £16 oOo N 138 26 
when the Suz.) 25 oo M )The sus Right Af. C232 38 
is in deg. 29 03 = e will 330 31 
| 13 co Y | 11 37 
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Pro! B. vi. | a 5 
The rr Aſcenſſoan. 


1 5 Oblique Aſcenſion of the Sun, oz of 4 


tion.] Star, is that * of the'Equinooxi at 
which is comprebended between the beginning of Aries 
and that point of the Equinoxial which comes to the 
Eaſt· point of the Ebrizon, with that Point « of ile N. 
cliptick in which the Sun or Star tr. | 

Protilice.] ring 29 deg. of Ten tothe Eaft- 
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| fide or ſemicincle« of the Horiron, then "frat you 
'» ,, finde 20 deg. 30 mim. of the Equinoxial to be cons 
rained between the beginning of Arier and the 
Eaſt- point of the Horhon; and that is the Ob- 
lique Aſcenfiow of the Sun or Star 2 it 1 in the 


gy degree of Tarn. _—_— 
Po yon pang . ett = 
18. K * deg. mu de 
n oP 1 - -y 119-208 th 
Ki aoke 25 o N. The Oblique Aſcenſion 258 27 te 
OT + 9 09 be found do be | $3453 ; 
% is 00 2 0 
e I © B. VII oh s& br 


2 Jude abe 40 cenſioual Difference, R 


Defini- He dofference 5 . 104 is 0 ot 

tion] than the difference of degrees berwet 
the Rig hi and Oblique Aſcenſun. Wherctore fi b 
ſtract the leſſer from the greater, and the rema ine 
will be the Aſcenſional Difference, which will 
found tobe 17 deg. 14 min. Or, the Aſcenſion 
difference is that ſpace of time contained between 6 h 
the-clock either in the morning or the evening. aud ik | 
time of * Sun's "Ri ing or Setting. Wherefore, 


pR OB. VIII. 


To Jugs the time of the Sun's 155 11 ahi 
Setting. 0 


8 22 18 29 deg. of Taurus to the Mes h 
| dian, and ſet the Index of 2 
Ec: ll £033. 0 the clock Southwaid: 


3 


"IR 1. ay * * RES. a 8 #7 
of 
Taurus touch the Baſt- ſide of the Horizon ; and 


the body of the Globe Eaftward „ till 29 tex: 


3 then with the Index of the Hou wheel po int out 
51 min. aftes 4 in the morning; ar which dene W 


Sun Riſcth, And if ven wn the body of the 
Globe about Weitward, till the 29 deg. of Taru 
doth touch the Welt-fidc of — ghheng 

the Index of che Hour · circle point 249 

ter 7 at night, at which rime the EY 


0 Lak Pas l. 1X 2 
to fade the Leogeb of the pay wh ns 


Profile J Urn the Globe about till 29 deg of : 
TY touch the. Eaft-Gide of the 2 
Horizons and — et the Index of che Hour- cir- — 
cle to the North (+ or under moſt) 13. Then turn 
. Wl the Globe Weſtward, till 29 degy of Tauras touch 
che Horizon on the Weſt-ſi e, and then ſhall the 
Index of the Hout-wheel point at 3 hours 38 min. 
more than 12 hours. So that the day is then 15 
hours and 38 min. Jong. -And.if you count the 
hours between-the North 12 and the Hour- Index, 
you ſhall finde them to be 8 hours and 22 min, 
which is the length of the night, the Sun * in 
29 deg, of Tauruſf. 
Aud ſo, 


Ka ö 
Hern. Sur Sus lergtb length 
4. riſe ſet of d of my 


d.m dd. m. h. m. h. m. h. m. hm. 
is. A $ 11.124383 4725 11430 9.12 
1725 oo M adore | 1-43 | 4+17 | 8.34 | 15.28 

29.00. 15.00 | 7.00 | 5.00 | 10.00 | 14. oo 
8 1 6.30 3.34 16.26 l 12.32 111. 8 4 

\ PR OB. oY 


R £553 
4 1 
+ -64 8 
er 
5 1 


the Sun's. I LOR 5 bs + 
preſſion at . 9 
Tin miy be del, by adding or ſubftracs | 
of the Sam's Declination to or from the | 

Foes bu, ef the Latitude: For, 0 
Definit. ] It is an Arch of the Meridian, e compre» ; 
beuded between i interſechion of the Meridian with 5 
Horizog,, and that hays of the Meridian pa t 

me 

q 


3phich the Sun if at Noon or N 
Praclice. J Turn, the Globe 3 till the 2 2 de. 
Yeo 7 Tauris Be juſt under the Meridian ; then 
11 you ad A. number of degrees of the Me: lie 
ridiati which ate comprehended between that point I tit 
- and the Horizon to be 58 deg- 30 min. which is ff th 
the Meridian-Altitude. Andi 155 u bting the 29 * 
deg. of Scorpio, Which is the o 90 te poĩnt of the 's 
Ecliptick in which the Sum is; id the Meridian, the 
number of the degrees of the Meridian between i - 
that point and the Horizon will be'found to be 4 


18 deg. 30 min. which i is the Sund depreſſion at I 1. 
midnight. ye 

In like manner, 1 

: = m. d. m. by 

| 15 oo Ry You ſhally 34.36 22. * 7 

when the 925. oo A finde the C9. 25 0 & the 57. 25 WM 

Sun is in ) 29. 00 N Merzdian(, 26.38 4 30. 22 th 

215 70 7. Aliiut 43; 38 ? 3546 $1 

* Ar 


{ 05.2 |. o 21. th 
ee PADS In 


wr 


p R O B. XI. 
2 the Twilight begins hos, 47 . 


T Twilight nin ihe ;be * 
8. tion J 1 18 deg. below the Horizon before "is 


R and it endeth when. if comes to be 18 
he þ ay Etup 15 70 


rn #4 ier its Sett 
lobe 225 


3 * et Rectiffed, and he Sun ih | 
„des: of Tarif, finds. the t 1 os ron! theres * 
dr; 


unto, which is the 29 
dhe point, as alſo 10 os 
le. of them on the Weſt⸗ fide oft A 3p 
- | move. both the te body of the d the Qua- 
+: Jrant of Altitu le I he of Stor 
une directly under x8 deg. o eg of Al- 
titude: which done, keep them hoth together, and 
then ſec how many hours the Thdex is removed 


Com 2, NN finde,to.be; 1 hour and 


f 8 minutes. 5 at 8 My. 
de I ter T in the e Tf F den f 


„40, 11 min, the time of the: S8 Riſing yg 
day, there will remain 3 15 min, which is. the 
length or continuance oof 1 Teeilig 155 . If 
you double the time of the aving of Twil 

1 ho, 8 min. you oh a 1 t 5 1 of Ws 
nike, which will be bat 2ho, 16 | 
l In like manner, if you woald ka 1380 When \the 
: Twilight endeth after Sun. ſetting, you muſt | 
2 il the 29de 15 5 Feorpio C the point oppoſite | 
Sen) on of the 28055 g ie 3 
and 18 deg. of the Quadrant of Altitude to meet, 
then the Index will thew 10 hours 52 min. and 
till 


$5 - WUTERD Meal oe Na len „ 
. * * Enn Nl * 3 
N e time "fa zhe di Twilig contin 
And ſo. 


S X + hou? II 


29 7 "OE 20 


£ £29 SY 
BYE: pag. Pal $7 Tre 
. v2 2 i 85 N 17 
+ o 822 417 550 


And if hiv bs hos 1 01 of 
beginning ang ind of Twilight all the time that 
N ng from 2 deg, of Gemiui to 30 
of Caucer, 0 5 from abbut the 12 of May't 
12 of Faly, you ſhall finde that there willk 
1 Tru + at all, hut all that titue continua d 
11 chat ſpace ot tire the dan never deſcen 

59 ch as 48 deg, under the Holzon, i in the Ke 
, 310 Oy: N 53 „ 


What Alctude the Sen foal Hive at 6' 
be cloch i in the morning or evening.” 


e Althtude ef the Sau, or if 2 Star, 
n : is a Arch. of an Atimath or Vertical 
, 275 +. Þaſſin gb the Zenith and Nadir 2 


> . 1 4 
* - 


= x ©» WWF FAS a 


of — 2 

Altitude. i_ 1 Fs 

Note, that this Pr fawn is al in 1 

Cx Sin i is in the 6x Northern fignes : for 5 

Sun is neyer above the Horizon at fix, whe 
be i is in Southern fignes. wh 

| ” 


5 7 N MASS, * 2 N FD tr wn, * 4 N . N 2 n 
3 e n 9 9 
22 — Cx. alt ' e 
118 ; ' 172 4 . a . 3 
: g : 7 , & "4 . * - 


* Prad lier. ring the 2 f Taurus to the ©: 5 
| 1 ſet he Index uf the Hour: cinele 18 
12 5 then turn tlie Globe about Eaſtward, tile 
laden of the Hour. circle come juſti to 6. Cclock : 

then holding the Globe there, Jay the Quadrant, 
Altitude juſt ever the 2g deg. of Tonrut, and there 
you ſhall finde jt to cut 15 deg. 30 min. of the 


Quadrant. And ſuch Altitncle ſhall*the Su Rv 
at-6'of the clock in the morning 5 and the ſame at _ ig 
6at night. . 2% A667 , 4 { 25 2 * * 5 125 : 

And ſo e 


; - 
x WS. . * 4 
* 1414 


Apight.. - 


* 
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= © 


wy 
5 7 1 % — 
* * A * 2 
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e Ste 738 4555 & 3» The' Sus Alti- HERS: 
When the Sux is in 6 5 rude at 6 will 
| NBSP 1% . IAB £5: | 
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1 Ae **. PRO. XIII. 6 i Acer W. 
hat Azimuth the San , have d & of 
be Clock. 8 

pefmi· H Azimuth f an Arch of the Horizon 
arion] L comprebended byereen- the 2 E 
Verieal Cirele paſſing, through; abe Sun or Sogr. 
| boſe Azimuth: yer ſerk: NA Nn oF: 
e, this Problem is of Liſe onely; when 
the d is in Northern ry. a Fo oft 
© :Prattice, } Bring the 29 0f Taurus to the, Met} 
lian, and ſet the Index of the Hour-wheel $0.22 3 


- a a 
= - — 
th 22 . 
: 3 - 


p 
TY 
} / 


then moye the Globe till the Index lie upon 2ũ˖tt 

: holding the Globe there, Iay he Quadrant f - 

titude juſt oper ag deg. Tamm ; then fliall 1h 

finde, that there are 77 deg : 14 Win, pf the Howe 4 
W | Fr ' ; n 


2 
a, 


. 
4 


\ 


x * E of L 
V4 Sa 
$4.20 x 


e 
"thr e between the inteeſe@tign of: the 
- North-part of the Meridian; andthe, Quadrantg 
Altitude, which is the Azimuth from the North; 
ot 11 deg· 46 mit. from che Eaſt, which is the Azi 
*tnutlf from the Eaſt : or 102 deg; 46 min; from 
the South, which is its Azinautly therefrom, MA 


"In like manner, acht "ge, 4g i 4 5 


1 F 
$313 £ 'S 


Adi. ii. * NG 8 be OI dn 
| Sin's Azi- e Nort or South 

£ 4 8 22 wy 0 79.4 ib erg. 

ound to 4 | | 

| IF 5 Yr from: * 86:49! 3-13 93.3 

"IR 5 


9 b; os. XIV. 


A what hout t he dun ſhall. be _— the Edit 


6, er Weil Azimuths, 
* 


C This Problem is « onely of aft when the Su 
. > 1810 Northern fi ignes, If 
Price Ring "thi 39 deg; of Tokens to th a 

B and the Index to 12 of the 
"Clock. Alſo bring che beginning of the degreesot th 
the Quadrant of 1 to the Eaſt· point of the I fi 

*Hotizon, and turn the Globe abolit titl the 39 de d 
S do toueh php — of the Q 

Arant of Altitude ; then fhall die laden point at 
18 By paſt 7, at which time in tlie mornir * 

the Sun be exacthy upon the Eaſt Ai 

of the Com And if you carry 'te 
| of Altitude to the Weſt-point of the 
Ren, ind turn the Globe about till 29 deg. of 


Taory 


AI l * x Ml F TE HY A mY e "TS : 2 1 + 
: T4 5 44 199 n WY 
: P; Ts Ar : . 2 
« * N 


. the Taurus 1 the eg of er. thereof, the i 5 2 : 
sf . willl 5 at {ofthe clock and „ 58 
= We e the attergagn, EIT Show; 

— n the Welt uth Aid : Com: 


pals. 
4 Þ 5 ſame manner, | 
f WWI 0 8 711 nag 1 BA 


() e Ta (ED 
ne”, wen the J. ed 255 NT In a $03 .., 
by hs F- Preto ef Fs; pi 
" 5 rag; ob Fo 


7 kar 4.3 11181 1531 * „9 DAS 0 e I 
* et aß E * bes x63 22vo 
b Ane 7h, Ni ; Babe e e 
en — O A nuths. ich 


II. 


4 


is in N. 


E e _— 
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——_—— — 


to the Me 
ant öf e Bree, 


t 55 er e Tas 
Quadrant- = de; . you-ſhall ; 
tact min. of the Q 

11 7 chat b the * wo Gs. 


A 0 


* the Eaſton Welt> "4-349 
{In Ro Pe 6-524 1 $2 | - F..1 
| „ 
wo 16.00 0 Irs SD when 20. 19 
Sin is in Eaſt orWeſt will 
r 13-00 Y be found 6.36 
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„ pare as 701 Her V2 a 
1 5 ah 5 FA | 41 (| 
1 3 
o * *. * 7 7 
Na 12 & N 
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> >» vw — I... 


8 5 ee BA Elke «+ e 
Ph © dis the Sun foal. 555 at a) 
"Hime of the den. 


Tracer. Pins 29 de deg * "A to the 1 
ridian, an I (et the Hour-Index to 
. 12 Wc [Then turn about'the Globe till the 
Hour-Index point to the given hour (ſuppoſe 9 in 
the morning, or 3 in the aſternoon: ) there 
the Globe; and laying ng the Quadrant of Altitude 
over the 29 deg. of Taurus, you ſhall ſinde 43 deg 
cut thereby = ſuch Altitude (hall the Sm have, 
at ꝙ in the morning, or 3 in the afternoon. And 
by this Problem the San's Altitudes in any fighe 
or degree of the Ecliptick at all hours may be 
" found; as in this following Synopſis or Table. > 
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50 the; Sor 


being, i in the 
exiting of 4 


'S 


2 5 
2 


v * 2 
* IV. III. Aa 14 


„ 1 N PPE _ by, TOR Oe 
| 74 


This Table will be _ Rood uſe to fachas hw TY "0 a 
xcafion to make Cylinders or Quadrami, to finde 
- of the day 5 or Fe other late 

bl Dyals + and to inſert the es | | 


her Parallcls of the Sun's —_ 3 
t &c. 92 bs 


PROB3. Kt 5 


rhe Altituds the Sun ſhall 4% he 1 
pon any Azimuth. 


* 
TRE Fe. 
3-1 ” 
I WT 


— ah = 


13 
„ 


— 


alias.] 8⁴ the G of CODY td wy 4 
Azimuth you intend to finde the -- 
tide upon 3 (ſuppoſe the 30 deg- of Azimuth 
rom the South towards the Eaſt:) ) bring the Qua- 
at of Altitnde,thither 3 and A it chere, 
um the Globe about till 29 de 
A d. 122 ue Ones you, 
Il: 0 concur at 35 de 34 min. af; 
. lrant: 5 — the Feb Alltime, 
g · from South- part of the 
| adi | 80 Eaſtward or Weſtward, and by. 
his means you may finde the Azimmh at all times. 
\n Example of "he Sun's Altitude upon every 
enth Azimuth from the ous „ in the "DP 
pf fach * here fol | 


RAS NTS FT 1 


cer. of Azimuth 


- VIZ. 


—_— 


4 5 e Ty” 9 4 {hot | | | * #1 N * "_ s 9 

ic e bs. boo 30 4 u dr aif?] 
[ROS TB" Pie A 
che} car "ae on | of 1 0r 1 )or" 
ning nnn 3 Tu 
Ad. ni mi . | | 
o {62 of;8 42150 2" 3027 oj28 
10 51 43158 2449 38038 26 30017 45 1 To 
: 20 160. 3157 2848 33/35 46125 10116 512 41 


30 354 
40 3 


— . 

E is 5 2 WE} 
g4) 70, 2/44 4940 25 29 4 8 %% oh tA 
2 =/28 11133 4621 29 7. 32 5 | 
E 9030 385 19432 r 
DS 00 1 444 27 8 4 45]; 3 3. 3 1 22 any 
< to |: 14 44% % s % , e {5 

E 120.4 -0.3 2 30 "it ks 28 ie - POE ; 

£5 * a | ' 

| 0 ind (A Arb eb organe 53 


"This Table Hath the like uſe fo? he maj 


in nah a, and ocher Mſtrumente 
85 1% Pb ths height of the 4 
Frog Table lach 7 the Erie wa 


A a 7 nd 8117 
| Neg-nipoe vo Lr 8 | 
* 7 A Hi 1997 a7 + brewed T2121 it 
224072 11} 7% Gang bad. 2 uf yer. 0e 1 
ö N.: Gl 111 N. "ues *: iti. 10 215 4 BEXT - 
ical d 3613 04 Un. 1 00107 Tas wich Al 
| SS. * (03 9191 811417 4 49 
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36s 7:5 


the 1 wu 5:1 4 g 30 e 
"the Sans Place id che Ecliprick; 
(29 deg. o min. of Taurus) and 
his Altitude 12 deg. d * 
given: To *, | 


i 


PRO B. XVIIL 
_ The Sun Aximüth z PI hy tine. . 


* 
= 


| face? Jt Globe bein g.ReRificd, . and 
the Qzadrant A fixed, and 

drouglit to the Horizon 3 Turn 29 deg. of Tau 
owardthe Eaſt, if in che morning; or towards the 

et if. in the evening till if come to lie juſt under 
deg. of the Quadrant of. Altirmde 5 and then note 
at what degree /in the Horizon the Quadrant of 
tizude reſſeth ; which will be at x6 deg. & min. 
from che Kaff if in the morning, or x6 deg. $ min. 
from the Weſt if in the afternoon, Northwarg, 
which is the 4zimuth from the Eaſt os Weſt (0- 
yards the North. And this Azimuth, if _reckon- 
ef by the Points of the Compaſs upon the ri. 
aon, will be E. by N. 4 deg. 53 min. Northward, 1 
it in the morning 5 or W. by N. 4 deg. 53 min. 5 
Northward,jit in the evening, when the Sn is in 
29 deg. of 7 aur ug, and hath 12deg; of Altitude. 
Now if you count: the degrees of the 1 fe” 
tween the Quadrant of Altitude and the Nort 
part of the Meridian, you ſhall finde them to be 
73 52 min. which is the- Azimuth from the 

E 


, 


Hd. | 
4 nn of the Meridian, you ſhall finde them to þþ 


or at 24 min. alter 6 of the clock, if it be att 


P 5 wblems: 


du count them from the Soul 


. 8 min. which is the Azimuth from Y 
"In like manner; | i iS | 


The Latitude being 51 
The Sunꝰ's place 1 
The Sun's Altitude 12 00 


Then will the Arieuub be found to be 56 de 
from the Eaſt or Weſt towards the South; whid 
(by the Points of the Compals upon the Horian 
will appear to be 8. E. by S. if in the morning, 


Rr 


8, W. by 8. if in the evening. 
pA B. XIX. 
dhe Hour of the day. T 


bub Bud 8 29 deg, of Tawrus to the M 

ridian , and ſet the Index to 11 
clock: Then, if it be in the fbrenoon, ſet the 4 
ant of Altitude on the Eaſt- ſide of the Meridit 
but on the Weſt · ſide, If it be in the afternoon. A 
turh the Globe about, till the 29 deg. of Tax 
meet wich 12 deg, of the Quadrant uf Altitat 
and then ſhali the Index ot the Hour - circle poi 
at 5a clock and 36 min. if it be in the morniny 


2 


And that is the true hdur * the day. 


4 : 
. 


Wd LIST, ety; ate N 7 oe i 4 Tp 
fa Ake manner, 
T Lo CD Lo 

- The Latitude being 5x 300 & 
The Sans place 1 00 Tana. 
The Altitude 36 0 0 


Then will the hour of the day be found to be ei- J 
ther 9 in the morning, or 3 in the afternoon. And 
which of theſe hours it is, may beſt be known by: 2 
a ſecond obſervation of the Altitude: for if the 
Altizede do increaſe, it is the forenoon ; but if it 
decreaſe, it is the afternoon, | * N 
Again, | 
. * deg. miu. 

The Latitude being 52 30 5 

The Sam's place the beginning of Taurus. 

The Sum 's Altitude 25 56 | 


The hour of the day would be found to be eicher 
$ min. paſt 4 in the afternoon, Or if it were in 
the forenoon, 52 min. after 7 in the morning. 


PR O B. XX. 9 0 


To finde the Difference of Latitude, or, to 
know how many degrees the Pole mui be 
"Elevated or Depreſſed, to make the Lon- 
geſt day in any Latitude an Hour longer, 
0% the Shorteſl an Hour ſhorter than it is 
in your Latitude. 8 


23 


1 it be required to ſinde in what Latitude the 3 
+ Longeſt day ſhall be an hour longer than it is at 7 
Loudon. E 4 25 Pyar A 


\ 
s 8 


4. $44 
8 8 ” 
3 
£7 7 
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3 „ FA . 2 
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ea the Globe td, the Mexidian 
| dex of the Hour-circle to 12, and 


: 
. * 


9 Dick HOT & Oh lou 
the Solftitial Colyre to, the Meridian 5 ſo {hall the 


Meridian an the Hogizon, upon the Tropick of 
Cancer, be half the length of the Longeſt day at 
"- Loudon, namely, 123 deg which in time is 8 h 
and, 13 minutes for the Semidecimal Arch of ih 
driificial At this interſeion.gf 


number of hours, contained between, the Braſs 


ie Tropick of Cancer with the Horizon ; male; 


WY. Weſtward, till the Equigoxial Circle hath 
paſſed 7 deg; 30 min. or one half hour of time 
from the Meridian? and then obſerve where the 
Tropick of Cancer interſects with the Horizons 
gain, and there upon the Tropick. make another 
{mall mark. Then bring the Solſtitial Colure back 
again to the Meridian, and there fix the Ball d 
the Globe; and move the Braſs· Meridian in the 
Horizon upwards, till your ſecond prick which 

you made upon the Tropick do juſt. touch the Ho 
rixon ; then will the Globe ſtand at that Latitude 
in which the Longeſt day will, be an hour longe 

than the Longe Det andum is 3. and that Lats 
aude will be ound to. be 56 deg. ay in. 

But if you would know in what Latitude th 
Langeſt day ſhall be one hour ſhorter than at Lay 
don , then having made a mark upon the Tropic 

at the termination of the Longeſt day there, more 
the Globe Eaſtward, till 7 deg. 30 min. have pal 
ſed the Meridian and where the Tropick and Ho 
rizon interſect, make there a mark upon the Tio: 
pick, and bring the Solſtitial Colure to the Meridþ 
an, and tix the body of the Globe there: then de 


4 7 
* 4 N : ' F 
" — e — 


” l Ps 
2. 


"agran I of eat: We | 1 


hed in the Bon our 
725 do touch the Horizon * prom hr 
reſt at that Latitude wherein the L 
be one houx ſuorter than the Longeſt ilay at i 
is #i hich hte will be found: tor Ivy 


58 min. x 2 9043 


MEG 85 111 


How mach” un the Sun's: Dechant N * 

* e or - #ebrbaſe, #0 Mule e Pay Arti. 

i adal one Gour longer of Porter 1 it 
was at the time 5 


Güter 3 51 deg. : ale 


ave 10 degrees of Noxth- | 
would, know! 1050 much the ination 3 aig 


creaſe Natthwatd a to Ma e day one hour 
longer than it is,, 

FPraclice. ] Fd the Gloke i the Lie of 
London , 51 0 8 8 min. and 


I bt 
xial Colure.to: the, Meridian As tb the Fus | 
place, or the parallel of.z0 5 70 his Weite 

the Horizon ; and upon the Horizon make a 

mark, to Whiclt bring the Equinoxial Colure, ah 

at this interſection make a mack upon ee 
Then (if the gays lengthen, move he Globe Falt- 

ward, or Weſtward if they ſhorten.) till deg. 

30 min. of the Equinaxial have paſſed the Meyi- 

dian 3 and then, again, where the former Colure - 

interſects with the Horizon; make another mark, 

upon the Colure. This done, bring the Colure ta 

the Meridian again > and ſec rn number of de · 


greex,.) 


TN of ono: : bg 
1 2255 of the Meridian (or degrees of the Colure it 
3 Fare contained between the two pricks 3 which 
pon ſhall finde to be à deg-and 4o min. And ſo - 
much muſt the Declination increaſe Northward, W - 
ti make the day lengthen one hour, at that time MW 
dl the year. | en 
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| PRO B. XII. 
* To de what number of days are contain» 
5 44 between the _ days of Lengtbening or 
Hurtning one bour, at any time of the 


Et the time be as in the laſt Example, wher: 
the Sun hath 10 deg. of North declination 
which will be about the 5 of April. 7 
Practice. ] Having made two pricks in the Cy 
 - Jure, asin the laſt Example, Bring the firſt prick ij 
' the Horizon, where you ſhall finde it to ſtand + 

. mh ard > rags Then move the Glohe till 
"the other prick touch the Horizon; which it wil 
do about the 19 of April, at which time the 
will be one hour longer than it was upon the 3 
Abril : between which two days, there are con- 
tained 13 compleat days, and parts of both the 
two other days. So that you may conclude, chat 
in 14 days time (at that ſeaſon of the year) the 
days do lengthen one hour, and ſhorten as much 
when the Sun is in oppoſite ſignes. "8 
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rd, 25 the length of the Longo or Shor- N 
= =_ in an Latitude. 


fo He cis] day 
223 T e. 


1. row the Tropick, of Ca . al placer what haue 
Ki Nerth-Lotiemde, or thorow the Tropickef.. Capricorn 
7 all that bave Soxtb-La Latitude. | 
7 Praise. ] To finde the length of the Longeſt 
day at in Latitude 31 deg. 30 min. ele vate 
the Globe thereto, and bring the Solſtitial Colure 
cr: to the Meridian, and the een to 1a. 
038 Then, count the number of hours 3 Tro- 
| pick of Cancer, that are contained t 
A tween the interſection thereof with the 2 
08 on the Eaſt- ſide, and itz intetſection on the Weſi⸗- 
+ fide 3 which you will finde to be 16 hours, and 
V8 almoſt half an knw rp 26 min. for the length of 
vil the Longeſt day. And the number of hours con- 
tained between the Eaſt and Welt interſections of 
| the Tropick of Copricern and the Horizon, is the 
length of the Shorteſt day, which at London will 
he be tound to be 7 bours, and ſomewhat above bu 8 
at an hour, vis. 34 min. | 


| 
ich Half the length of the Dayi is the time of the 1 
x | Sun's Setting, and half the. length of the 
Night! is the time of the Sails Riſing. ww 


"+ 
1 
. 125 
+ 
— 
0 1 
5 
- PROB. — * a 
„ . 
* 


2 
Fs 1 


E . , 


Dale 
3 p 41 L 


AF : EVE >< * * 44 $2: A 


8 2 I, 3, XXI v. . 
2 A 5 th e 0 4 dan 
S e 


215 om the MS 4 
| | 4 of 7 2 one . 1 4 Lay Merit 
* 25 a: ain. Theſe are not Alg of 55 eqn. 
: ;\ but aft onge ne ear th: 4 
1 Es e but at 'they er, thay 

Citi! day is 4 Civil da 12 57 
a containing iſt 24 bowrs , Tec 
eoeK one day » unto. 12 of the DF pt 
Wbich ine the Equinotia noa makgth one Sues: Ti 
tion about the Axis of the world. The diffeyence 
bezrween theſe two Je of Days i but ſmall. 
To it 4 nee cauſe for thr ſmall ee af 


oe; « Becauſe ihe Sin s apparent motion differs fro Ho 
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true motion, h er "when h eit i in h 
pogrum, 4b e ant ; be 55 
J lg. in 2 day bon bt i in the ane: au Fe 61 
win. when be 36 in the other 3 and fo mae 1 
2 Aſcenſon-. 
2. The difference of Right Hfeenfions 3 in be 
het parts of the Ecliptick: for when the Sun is 
;  meereitber of the Tropicks, the Aſcenfianal Different 
ces are greater than when the Sun is about the Equi 
Hoxial * for about Aries or Libra, the Right Aſcenſion 
F io deg, it but 9 deg. 10 min. whereas the Right. 
TT of 16 deg. of Cancer or Capricorn 3s 10 
* deg. and 53 min. | 
"Now 15 difference being 4 * in one days 
im 
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would compute t Gn of. 2. Ne the 


4845 re . anſwerable to each place in the 


has 


Sith differen&'df Right Aſcenfions | 
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1 PRO B. XXVI. Bo 
"To fide the diſtance of two Start. 


Fraffices] I: I F the two Stars be beth of them under 


ler the Gener 


the ſame Meridian, Bring them un- 
al Cor Brals ) Meridian, and fee 


what degrees of the Meridian are contained be- 
ween them, ſor that is their diſtance. | ; 
. If they lie not under the ſame Meridiau,. but. 
e the ſame declixation,or lie in #be ſame Pur alet, 
Bnng one of thern to the Meridian, and (ce what 
egrees of the Equinoctial are cut thereby: then 
ung the other Star to the Meridian, and count 


Fhat degrees of the Equinoctial are c 
e os 3 


* 


* 


ontained - 
between 
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between the Meridian and the degrees befor: 


found, for that is the diſtance of thoſe two Stars, 


3. If the two Stars do neither lie under the ſam 
Meridian, nor in the ſame Parallel, Then lay ur 


g Quadrant of Altitude ( it being looſe ) to bot 
the Stars, and the degrees of the Quadrant cot 
tained between the two Stars is their diſtanc 

And if the Quadrant be wo ſhort , you may u 
the Circle of Poſition, or take their diſtance with 

a pair of Calope-Compaſſes, and meaſure the 
diſtance upon the Equinoctial, or any other gre 
8 ö : 
F 8 

The Right Shoulder of Auriga, and the Rig 
Shoulder of Orion, being under the ſame Merid 
an, their diſtance will be found to be 37 deg. zl 


_— | 
Allo _ 

Arfturus and the Lions Neck, being neer in th 

fame Parallel, their diſtance will be found tok 


:, $7 degrees 

Likewiſe 

Lyra the Harp, and Marchad in the Wing d 
Pegaſus, will be found to be diſtant 63 degrees. 


PR O B. XXVII. 


To lnom what Stars will be upon t 
Meridian at any hour of the Night. + 


, Nu Sun being in 29 deg. of T aun 
what Starr will be upon the Men 
dian at 10 à clock and 12 min. at Night, brit 

8 | T 


/ 
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" my a - — . nn. 


£555, 1 
mmm 2 , 2 * a 
n . A 8 
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IT 
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to Tan ) to the Meridian, and ſet th 
of the Hour-Circle to i 2. then turn the Globe a- 


{ deut Welte and til the Index point 4 12 mn. 
alder uo clock, and there hold theGlobey, and. 


all thoſe Starr which lie under the Braſs Meridian 
ate waging Meridian, of which Artern is 
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9 Pr 
K 1 FER 
3 


81 
* 


J odeg. of Scorpio (which is the oppoſite Signe 
( the Tadex 
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To lem whit E ix Fhe year any Star 


all be npon the Meridian at 12 4 


Pradice] N Ring the Sear to the Meiidian, ad 


ge mark what degree of the Ecliptick 
is juſt under the Meridian at cke ee time: fn 
finde that degree of the Ecliptick in the Hixon, 
and A r day Fay the year ſtandeth _ 
it; For, that day of | will that Star be up- 
1 Soutſ part of Hh le | 

and when the Sun Ii in the oppotice Point of the 
Ecliptick, the ſame Star will be upon the North- 
part of the Meridian at 12 at non. 


40. „0 


tidian zt 12 at nigit: 


E kon 


nomical Prob dx: os 
12 1 ö 1 #1 


lem, 


Parc o B. XXIX. 


The Sun' Place, and the Altitude of « 
known Star given, To 5 the hour a 
the Night. 


He Sun being in 21 deg, of Capricorn, the Al 
titude of. the Great Dog 14 deg}. I demand 
the hour of the Night. 
Pradlice.] The Globe Rectiſied, &e. bring 2 
deg· of Capricorn to the Meridian, and the Index 
to 12 a clock. Then move the Globe and Qus 
drant of Altitude fo together, that the Great 
meet with 14 deg. of the Quadrant; and then 
ſhall the Index point at $ of the clock and 22 mi 
; | nutes 3 which is the true hour of the Night. 
And thus 


20 225 the Bulls —— - — 
n 12 Alti . 4 the at 5 ill 85 
1 in tude of m 30 = rig 


PR O B. XXX. 


The Altitude of Aldebaran C or any othe 
Star) being given in a known Latitude; 
To Had the Star s Azimuth, 


Pratiice.] 72 Quadrant of Altitude tein 

fixed in the Zenith, move it a 
the Globe , till the degrees of Altitude given do 

meet with the centre of the Star; then ſhall the 
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end of the Quadrant of Altitude ſhe you upon 

Ice Horizon the Azimuth in which the Star then 

f is. And thus, if you bring the Quadrant of Al- 
OF icade on the Eaft-fide of the Globe, moving it 

nd che Globe both, till the ceutre of Aidibaran 

do meet juſt with 42 deg. of the Quadrant, you 

ſhall then finde the Quadrant of altitude to tit 

at 33 deg. of the Horizon, counted from the Eaſt; 

or at 57 deg. if you count them from the South: 

and that is the Azimmb of Alde baran when he 

hath 42 deg. of Altitude; and that 1s neer the 

8. E. by E. point of the Compaſs, 
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The Leide of the Place 6 "ok ; 
30 min.) and the Declination of 
a Star (ſuppoſe the Bus eye, Al. 
dabarau) given, To finde . 


PRO k. XXXI 
Ths Right Aſcenſion, 


 Praffice.] T He Globe Rectified to the Latitude, 
Cc. bring Aldebarau to the Meridi- 
an: then count how many degrees of the Equino- 
xial are contained between the Meridian and the 
beginning of Aries 3 which will be 64 deg. 17 min. 
and that is the Right Aſcenſion of that Star; which 
in time (by allowing 15 deg. for an hour, and 
1 deg, for 4 min. of time) is 4 hours 16 min. in 

' Right Aſcenſion in time. 

And in the ſame manner may you finde 


h. m. 


The Right Arc turns 5 13 14. 1 
Aſcenſi- & Hyrius 1 7 97 "I, —1 6.30 
on of © Algol 39.39 2.38 


PRO B. XkXII. 


5 Ir Aſcenſional Difference. 
Ml. v-affjce, D Ring, the Star to the Meridian, and the 0 
wy 9 — to 12. Then bring the Star 3 
either to the Eaſt or Weſt- ſide of the Horizonand ., ' 
here you ſhall finde 1 hour and 27 min. contain- 
d between the Index and 6 a clock : and ſuch is 
he Aſcenfional Difference of Aldebaran. 1 
In like manner, you may finde 


de, a ; d. m. . h. m. 
dis Aſcen- ( Ard urus 28 40 Ss 
no» Wl ſional pic 4 Syrins Sto be4 21.285. or in time $1.26 
che il ference of © Ago! — — 
gel his Declination being more than the 


4 Complement of the Latitude, never riſes nor 
D ſets, but is always above the Horizon. 


Its 


p R O B. XXXIII. 
Its Amplitude. 


wget ge Aldebaran to the Horizon on . 
either fide of the Globe, and you ſhall = 

finde it to touch the Horizon at 25 deg. 56 min. ' 
from the Eaſt or Weſt Northwaxd 5 which is the 
Amplitude of the Bulls eye's riſing or ſetting. And 
according to the points of the Compaſs it riſeth 
E.N.E.2 deg. 26 min.Northerly ; and ſets W. N. w. 


2 deg. 26 min. Northerly. | 
„ ab 


_— » # . IS . enn 8 
Aﬀtronomical 4 1» I 1 2 . 


nd thus may you finde 
d. 8 
Arcturus Rilerh from Northward 35. 
weg Syrius C he Eaſt ory} Sourhward 26. ah 
 Algol- Weſt Never riſes or ſets 


z ' PROB. XXXIV. 


The Semidiurnal Arch, and the time that 
Aldebaran (or any other Star) continue: ore 
above the Horizon. Me 


» 827 Aldebaran to the Meridian, Me. 
| and (er the Hour-circic to 12. Then {MW po! 
turn the Globe Weſtward , till Aldebaran touch ¶ um 
the Horizon: then ſhall the Hour- Index point at nig 
7 ho. 27 min. And ſo long time is Aldebaran . [ 
bove the Horizon, before he comes to the Meri 
dian.z and continues ſo many houis and minutes 
above the Horizon, after he hath paſt the Metidi- 
an, and ſets in the Went. And thoſe 7 ho. and 
27 min. is the Semidiurna ! Arch of that Star; which 
5 doubled, is 14 ho. 54 min. And fo long doth that 
0 Star continue above the Horizon after the time 
of his riſing. At 
And iu this manner you may inde | 


m. h. m. g 
TheSemi- c Arftnrus 2 45 555 And his conti- y 15.50 
diurral 7 yr ius 85 ; 4. 347 nuar ce above $ 9.8 F- 
Arch of Aigol 12.00. the Rorizon 2 24.00 
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PRO B. XXXNV. | 
At what hour ( any time of the Fear.) Alde- 
baran-comes to the Meridian. 


radlice. Et the time be the firſt of January, 
ext 18 at which time the Sun is 2 — 
e of Capricorn» Bring 22 deg. of Capricoru to the 
Meridian, and ſet the Hour- Index to 12. Then 
turn the Globe about till Aldebaran be under the 
m Meridian, and then you ſhall finde the Indtx to 
-n point at 42 min. after 8 of the clock, at which 
ume Aldebaran will be upon the Meridian that 
at ni ht. 
* in like manner you may finde, that 


h m. 


by October ag 3 Arcus will p- 11.10 
« a Son the N f 


Upon Zanuary 21  Syrius 933 


nd January 1 Algol ridian at 7.12 


ch | 
a i PROB.XXXVI. 
A | | 
At what hour (at any time of the year) Al- 
debaran (or any other Star) riſeth or 
ſetteth. e | 
0, a 
50 


8 Prackice.] 2 the time be Famary 1. By the 
laſt before-goiny , you found that 
Aldebaraus came to the Meridian at 8 ho. 42 min. 
And by the laſt but one, you found his Scmidiur- 
nal Arch to be 7 ho. 27 min. This being taken 
from 8 ho. 42 min. the time of his being South, 
8 | | leaveth 


4 9 Wo. N 5 £1 
" . LEY 4 3 * 4 12 
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- leaveth x hour 15 minutes, the time of its Riſing ; 
fo that upon the. firſt of January Aldebaran did 
riſe at 15 min. after 1 in the. afternoon. Again, 
if you add his Semidiurnal Arch 7 hours 27 min. 
to the time of its being South 8 hours 42 min. 
the ſum will be x6 hours 9 min. from which take 
12 hours, and the remainer will be 4 hours 9 min. 
- So that Aldebaray will ſet at ꝙ min. after 4 of the 
Clock the next morning.” And in like manner you 
may finde, that | 


T7 2 24 
.* = 3 
* * 11 
3 3 


h. m. h. m. 


| c Offober 285 Arif mu ) (3.8) (7.12 

ur Jonny Hyius 7 5. 2 23 

* January 1 Algol | 2 5 2 
Algol never Riſes nor Sets. 


| 


Py o B. XXXVIL 


At what Horary diſtance from the Me- 
ridian Aldebaran will be due Eaſt or 
nes. And what Altitude he ſhal 


; then have. 


Practice. Bu Aldebaran to the ' Meridian, + 

| and the Hour-Index to 12. and 

the Quadrant of Altitude to the weſt- point of 
the Horizon : then turn the Globe Eaſtward, till 
the Centre of the Star be juſt under the edge of 
the Quadrant; then ſhall che Index point at 3 
hours and 40 min. So that when Aldebaran is 
due Eaſt or Weit, he will be 5 hours 40 min. of 

time ſhort of, or gone beyond the Meridian. 5 


And when the Critre of Midebave w' is juſt 
nder the Edge ef the Quadrant of Altitude, 
wet finde it to touch 20 deg. 21 min. And 


in 
1. MWichis the Altitude of Aldebaran when he is uport + 
n. Ine Eaſt or Welt Azimuth. In like manner may 


you finde, that 
nee d. . 


will be upon the Baſt e 4-49 } and his C27 · 3 
55 Weſt e 2515 56 


o * he is diſtant from the 
14·˙37 


gl F 154 


we Px O B. XXXVIII . 
nu Altitude and Azimuth Aldebaran 
(or any atber Star) ſball have when 
F bours diſtant from the Meridian. 


Hoes Ring Aldebaranto the Meridian, and. 
the Index to 145 Then tara the 
Globe about till the Index point at 6: then lay 
the Quadrant of Altitude over the Centte of the 
tat, and you ſhall finde it to lie under 12 deg. . 
19 min. of the Quadrant: and ſuch is the A- 
tude o A debaran· At the ſame time look what 
degrees.of the Horizon are cut by the Qgadrant 
of Altizude, and you ſhall finde 8 lego þeeeen 

it and the Eaſt or Weſt. Points Northwards. 
And ſuch is the-Azimuth of Aldebaran · And ac- - 
e to os _ you ſhall tinde, that when 


2 Hin. 


ae, s hoprs d Kl 7535 from the 
dot + e 12.38 79.43 3 
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|  - gidian, nor any other Star that hath South-dedi. 
nation. 215 WE 
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Syrus is never 6 hours diſtant from the Me- 


pP RAO B. XXXIX. | 
7 finde what Altitude and Azimuth 


any Star hath when be is at any hore 
ry diſtance from the Meridian, 


Pradice. His is no other than the laſt. Fo 

Ig baving brought the Star to the Me 
ridian; and the Index to-1 2, move the Globe tillit 
come to the deſigned hour. Then the * 
drant of Altitude being laid over the Star, ſhall 
at the ſame time ſne you both the Altitude and 
Azimub thereof as before. This needeth no 
Example. 


P R O B. XL. 
Having the Azimuth of 4 Star, to finde 
at what horary diſtance that Star i 


from the Meridian, and what Altitude 
that Star then hath. 


Tree Fd Ring the Star to the Meridian , the 


Index to 12, and the Quadrant of 
Altitude to the Given Azimuth 3 then turn the 


Globe about till the Centre of the Star lie juſt. 
under the Quadra of Altitude the Index 1 


that 


IIS ES. 


>D>7 = 28-2 OSS 
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W 4+ 


that time ſhall give the borary diſtance, and Qua- 


drant the Aliud of the Star. 
Example: Aldebaran being ſeen upon 80 de- 
greets of Aaimuth from the North-=Weftward, 
that is, necr upon“ the W. by N. Point of the 
Compaſs; the Star brought to the Meridian, 
and the Quadrant of Altitude to Zo degrees, and 


the Howy-Tndex to 12. H you bring the Star to 


the Quadrant of Altitude, you ſhall finde the 
lader to point at 6 hours, which is the Stars ho- 
rary diſtanoe from the Meridian. And the Qua- 
drant of Altitude will ſhew 12 deg. 18 min, the 
Altitude of Aldebaran at that time. | 
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Concerning the Poetical Riß 
. and Setting of the fixed Star 
r | 

CCoſmical 5 | 
rhe $Acronical Riſing and Settin, 
Heliacal 2. | 


And how to finde either of them ly 
Globes. > 3 


I. of the Coſmical Rifing and Settin 


Defins- Star is ſaid to Riſe Coſmicall, wit 
tion.] it Riſeth with the Sun, or with thy 
- degree of the Ecliptick in which the Sun then 
Aud the Coſmicesl Setting is, when a Star ſet 
in the Morning, or gocth down under the We 
Horizon in the Morning at ſuch time as the Swi 
Riſing in the Eaſt. 74 
" Pradfice.] Upon the 27 of May, the Sx the 
being in 17 degrees of Gemini, I would kne 
what Stars do then Riſe and Set Coſinica ly. 
Qific the Globe to your Latitude, and bring f 
11 degree of Aquarins to the Eaſi-part . 
Horizon : then look what Stars are about the edg 
of the Eaſtern Semi- circle of the Horizon, for 
thoſe Stars do that day Riſe Coſmically. 4 
thoſe Stars which touch or are nter the Rim 
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the Weſt Semi-circle of the Herizon do Set 
that time Coſmically. So ſhall you finde 


f C dldebores or The right leg. 
iſe Ice Bulls eye, { >. of Sipriitar;- Setting 
Þ 2 2 Riſing, g . g 
Mari Mg 27 with divers 7 us and ſeve· & cſni- 
f other ſmal- ral other ( cally; 
ler Stars, ſmaller Stars 
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; 2. Of the Acronical Riſing and Setting | 
"my of the Stars, | 


y Definz» A Star is ſaid to Riſe Acroxicaly when 
MI tion] it Riſeth in the Eaſt- Horixon, at 
ſuch tinie as the Sm goes down. or Sets in the 
weit- Horizon and the Acrouical Setting is chen 
tin Star gocth down under the Horizon with the 
Fradlice.] Upon the 18 of Odober, in the L- 
titude of 51 degs 30 min. the Sum then being in 
1 . 'of 'Scorgia , .I would know what Stars do 
on that day Riſe and Set Acronically. Rectifie 
the Globe to the Latitude, bringing the place of 
the Sun 5 deg, of Scorpio to the Welt-part of the 
Hrison, then ſhall all thoſe Stars which you ſee on 
tl the Verge of the Eaſt-fide of the Horizon , be Ri- 
nol ling Acrortically. And all thoſe that are about 
the Verge of the Weſtern part of the Horizoy are 
chen Setting Acronically. And ſo upon the fore 
F mebrioned day, you ſhall nde 


4 Ker in the The Tail of the 


or: 1 Tail, e South ee 
| eral & Riſing, ance, . an Tl 2 
n other ſmal- C“ ſeveral other cron cally, 


let Stars - - "> ſ(mallerStas J) 
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3. Of the Heliacal Riſing and Setting 
e the Stars. e 
Defini- A Star is ſaid to Riſe Heliacaly, when 
tion. II having been ſome time combul, 
Cor hid under the Swn-beams ) begins now to, 
appear, it being at greater diltance from the $a 
Anda Star is ſaid to Set Heiiscally, which hath 
ſome {mall time before been ſeen, but now, by 
the neer approach of the Sun; becomes cumb 
and hidden under his Beam. Now to knoy 
when a Star begins to become cumbuſt, & when ti 
be freed from his cumbuſtmem of the Sun- beam 
no certain Rule can be given: for the Magnitad 


of the Star, the difference of the Climate, t he clojih- 2 


neſt or ſerenity of the Air may much alter. hut 
_ Opinion of the Ancient Aſtronomers ws, 


. 


12) 

n 
ee may be ſeen 14 below the 
vw 


A Star 


of che the Sun is but Js Horizon. 
%% 16 


Ns 


1 


| 17 


And thoſe which are only Nebulous, cannq b 
ſieen till the Sun be 18 dege under the Horizom 


Praddice. ] Rectifie the Globe to the Las iind 
and the Qzadraut of Alntude in the Zenith 3 then 
bring the given Star ( ſuppole Regwlve , 2 G 


| 


9 N 5 5 


1 ary to the Ealt- de eg 
aud the ant of Altitude to the Welt 
ing then Reg lat bt ing à Star of the Firſt 
(by the former Rule of the Ancients.) on Th 
| > when the Sum is but 12 deg. 7 
ths aber br ſce what degree of the Ecliptick 
wg the . . in 14 ee 8 
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Shewing the time of the. Ye 

+; When zo eminent Stars do Riſe 
N both Coſmicaly and Acranicaly 


Calculated for the Year 1670, and may 
ſexve for many. Year paſt; and to come: 3 . 
Ter re 4 er { 
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232 Star in the Wing of b Iv 
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hee 7 ianglet are beſt E031 
wn. 2 wp upon, and thoſe appendant to, 
ade Globes with whoſe nature, affeclimt, 
— nen; the Pratiitioner ought thronghtly to K 
+acqizinred; before he enter upon the Solwdion 15 
the Canons. or Tables, citha of 

J. ificial- Sine and Tangent f, or 

Bae A8 Projettions, Tlaniſpberel, 
the like'; * the Globe being the Original fro 
hejice/ l theſe do proceed... For hy the tm 
is ing of the Uſes of the Globes ; it wil 
dificule to Project the Sphere in Plans upon 
2 Circ le, as I have in ome meaſure taught how 
o do upon the; Plain of the Meridian „ in 
Geometrical Exerciſes and ſhall here farther ilk 
late by the Circles upon the Globe it ſelf; A: 

0 which the Sides and Angles of all Spherical 


Angler, are moſt Naturally repreſemed . and _ 
Expeditiouſſy meaſired. Bur before I come to' 


the Practice hercof, give me leave to premilc 
- ſuch general and neceſſary Definitions and 


Fettions , as do in any caſe belong to Spherical 
alert. And (10 Of ſuch Lines or (rather *) 


Arches of Circles,of which Spherical Tri 
famed and meaſured. (2) of the Kindes, Par 
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$ the Globes with. 2 t 
1 . the ſolution of 3 
will afford. With (3) The e 
yet Teen for Practice. e A 
e 4 ral 4 1 5 | 
"of "the Deſiritions ad A uu, 75 
Triangles. 


I Tiiangles do eonſiſt of 151 rts, vive 
"of three Sides; and as many gie * 
"+ The chree ſides of. a Spherical 17 4 
&.confitt of three Archey' of Great Circles of tlie 
Fer Globe, eich 4% being leſs than a Se. 
e Or 180 deg. G4 ' 
A Great Circle of the Globe, is that which 
dindeth the Globe into two equal parts; ſuch are 
the Meridians, Equinoltial,Eeliptick, the Coluriry 


55 he three Angles of a Sphe Triangle, 

Aſuted by three Arches of 23 Fo de- 

ſcribed upon the three angufar Foibts of the 

0 3 are either Right, Acute, or Obtuſe. 

& Rigbt-ongled Spherical. Tanmgle, is chat 

; ath either One, ot more ler : 
hich contains godeg." an de e gied Sphe⸗ 
fie Triexgle is that whole three wager of 
Fi "Ke that is 5 cach of th M OLA, 5 
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| 01 por dre the Side op! 
ele wart 50 degrees. 211% . ölen 
The Complement of A Side: or” Anglates 
* S e deg. is ſo nibeh/as chat Side bi 
Angle wants of 1 80 degfiteed} 10 wo e 

9. All Spherical Triangles which have not 


U 
Om ar moi Kight Auglet, * ae Tt 
os Spherical Triangles. Th 
i 1 4 ag re e oorth, ey 

1. If tt. oof 23 ll e $ phere al 
pa othets Poles 5 two Cpt ? 
2 prongs ther at R is abe But, b Al 
It two Great Cine 0 Ahe . 10 q 
derte each other; and do r a pa alshrov 52 5 
others Pole, thoſe to e a e | 
at ather Pplgye Ales, 5 lib 4 
Tie General weridivn and the M, oe Ot 
The Colarts and the Eq inocti al i 8 do interſeck z 
eee cucle gg e 1 


we 505 nm. 
1 d 10. . But 
Theor lhe w, dee. by 


Wh 1240 . er” at 
Zerbe « ing; 99 
2 $488 C. EqurnatHal 13.4; v1 e 


| dee c made by theſe ae pres 


— —— = 


On, 


A boy mt Ger Obes of which 
m being taken, 21 58 


; 1 0 Angles, or 180. degrees. f Pa Ng UG 


fe Or | e 30 min. h Y 
li ur | 
not rhe Meridien ;merſeAing with one on "he one 
me Tcliptzch.. & the fl doth 5 62-00 & ſide of the ; 
me Nx ti makean a * 22 interſection,” 
on the other 
and an Angle 1 ſide of the . x28 
141.00 incerſe&ion, - ; al 


1 boch the Angler on either ſide together; are 
ra to two Right Angles, or 180 degrees. But 

note, That theſe Angles do Vary in every 
and are not always. the ſame. 

1 lf a' Spherical Triangle have three Right 
ee, the three ſides of 'that Triangle ſhall be 
adm, each containing 9⁰ deg. "$6 0 1 
& Parallel Sphere) 

The Braſt Meridian cutting che Horizou'in « ae 
Nh and Seh- points of the High at Right 
ngles, and the Equinadidal Colure in the Eaſt ane 

Points of the Horizow at Right Angles, and 
* ian and Clare interſectiag each other in 
& Poler of the World, at Right Angles alſo 
dveonſtitate a Spherical Triangle wich cheee Kighs * 
z and the three fides of this T angle, (tor 4 
keaſon) ſhall be aff of them Suedranty c for PE 
| þ the, args: 5 detween the Equinodlial ; 
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is alſo 90 degrees; and between che Eeft and! 
c. Somth-points of the Hirizes is alto cage 
go degrees: So that the three Auger bring Righ 
Ange, che three Sides arc allo thrre Onadrants, 
5. It a Spherical Triangle hath ' wwo Right 
Angles, the Sides oppolite to thoſe Angles ſhall be 
Quadrants and the third fide ſhall be the mes 
fare of the other Angle. Such Trianples as theſe 


do ſeldom dome in Practice, for few or no Que 


ion can ariſe out of them but of Right angled 
Spherical Triangles, hoſe that have One Righ, 
and Two Acute Angles, molt Euqtions arc ti 
ſolvable by. = bbs 
6. An Aente angled Spherical Triangle, lath 
all its ſides leis than ©wadrants, or 90 degrees. 
7. An Obtuſe angled Triangle, having all is 


. Angles Obtuſe, hath all its Sid.s mere than Sus. 


grants I mixt, the Side. or Sider oppoſite to 
the Obtuſe Angle or Anglcs ſhall be Greater, and 
the Side or Sides oppolite to the Acute Angle or 
Angles ſhall be Lcſ than Quadrant s. 5 

8. The Sides of Spherical Triangles, are of 
the ſame affellion or kinde with their oppoſite Ar 
ples. Ky N 
? 9. In Rizbe- angled Spherical, Triangles , the 
Side which is oppolite to the Right Angle, Icall 


the Hypotenaſe ; and the other two Sides which 


contain the Right Angle, I call the Sides or Legs, 

10. In Obligae angled Spherical Triangles, | 
call the Sides Sides, and the Angles Angles, with 
out any other diſtinctio n.. 
11, In the Solution of Rigbt- angled Spher 
val Triangles thee are el x6. Cg, i 
will abs reduecd to Five f fax thax by che Glo 
| p | x 
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N'the following Scheme or 8 of the Sher BY 
P br Globe, it being in an Oblique Polition, vix. 1 
„ Elevatcd to the Latitude of London, 51 deg. 30 
as min. you have upon the-Superticies thezeot di- 
E vas Sphericsl Lincs and Cireler, by the infer- 
% (ions hereot, are conſtituted divers Spherical 
and Triengles'3 ome whereof are Righr-angled, and 
le of others Oblique-angled« Of which 1 call make 

| uſe only of Two one tot the Five Caſes of Right-. ; 
e of angled Triangles, the other fot the Six Caſes of 


Ar (blique-ang/cs Wer þ 30575 . 8 


the dhe Triangle: which 1 hall make uſe.of for . 
call .- Five Coſer of ig angled Triangles, 9.9 5 
uch -ythe Toe Po 0. - Rigtu-angled 4 at 0. 


4 (OT ESO - T3 f 
14 . * 4 . 
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bes 


1 4 . 


©. bing, ar 0 0 K bf 
77 be t ade Pf Lo 
dow, 51 def. 30 min- . 


9. 0. gan Archof the Horizon, we ſup · 


Bin, to be the Amplitude. ot the Sun's. 
Riking or Setting, trom'the North- -part 


of the Meridian 56 dege 40 min. 
Ahh O. being the Arch of anqther Mridian, 


or Her- Cirole, (which the Equinetial 

- Colure will belt ſupply or repreſent) we 

-  - ſuppoſe to be the duns diſtance from the 
Pole, or the Complcment of his Decli 


8 ration 70 deg, o min- 


"D-P.0. is the bowr from midnight , whole 


| x p meaſuꝛre is to be reckoned upon the E-. 
$4417, quinoBtiol, betereen the EquinotHal Colure 
bat and: the Braff Meridian, and will be 6 


deg- 45 min, or in time ꝗ hours 11 min. 


= e the. Augle of tbe gut s Poſition at the 


time of the Queſtion, whoſe meaſure is 
the Arch of a Gerat Circle, comprehen- 
ded between the Complement of the 


1410 Complement of the Side O. P. on the 
O Equinetiial Cale both rhoſe Sides be- 


S 
Sy ww) ſide O. O. on the Horixun; and the 


ing continued to Quadrants, on the 
contrary Side of the Braſs . Meridian,” 


and will contain 56 deg. 39 min. 
P. O. O. is the Right Angle, whoſe meaſure is 
the deg. of the Quadrant of Altitude 


points of the Hwizon and the Zenith, 


* which i is 90 deg. „ The? 


U 
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BE contained between the Eaſt or. Vet- 
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150 min. and. 0.56 4 40 min. bei. 
Aiken ta inde theHypotenule p. O. aud | 
eee p. q. aud P. o. Os: high 52 


cing that ghe Sade 5. C, u e. "of the; 
F Braſs Meridian, and contains 51 dug. 30 min. 


cot derungen ehem the Poe. 7.5% tle: oe 


bring thoſe degrees te the. 


thy, Lids: . 5beiog-a0 Am of the ia, 


nd epacains, 56 fleg· 40 min  SOAOF upon ther 
be Mida 


Culure to the | 
wel 30/@: . New: 7205 
2 f 1 


a i which ate contained * 
the 2 and w Braſs Meridian, and ybu halb 
finde them to be 62 deg. 45 min. or 4 hours 11 
min. ſor the quantity of the Angle O. P. O. (30 
Fer the Angie P. G. O. colimtethe Complement iN .. 
of O. P. 20 degrees upon the Equino@ial Colure, © 
on the other Side of the Meridian (lo ſhall that . 

Point be diſtant ſrom the Point) O. 90 deg.) Al- ” 
ſo, oount the Complement of the Si g O. O. vis. 
33 deg-20 m. upon the Fprixum, on the other Side 
ot che Meridja#,” (Which Point w in be_ go deg. 
diſtant from tlie Point O. upon the” Horizon ) ; 
So ſhall the diſtance bet wen theſt t. Poimts, 

( meaſured by the Quadrant of Altitude, or b . 
Compaſſes) contain, 5s deg. 39 min. gor the Ai 1 
gle P. S. O. witli nt 4 vg : 
Or, This Angle b. O. Ou may Be other 
found in the ſame manner as For found che A. 
gle G. P. O. (bat then yoù muſt · alrer the Poſis' 
tion of tlie Globe) Fot, if you'Elepate the Globe 
t656-deg. 40 wißt. the Side O. O, and bring 1b I * 
Equinothal Coluveito'S 1 1 deg. unn of the F. Nl 
rico; which is the Side Pt O. K ur ſo have'you?. If | 
| 
| 
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turned the Tribn le upſide- dow) then will the! 


degrets of the! Raab iriterct tec betwyteñ 
the e and 8 Bra 3 5 
2 8587 2 * 3 11101 7 N A Aa 2101 
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all "why: this. one Data you have ſolved three 
5 Froblemt oſ the Sphere; for you have found 


. The Side p. O. the 'ConjÞtement & the 
Suns B. elnztion 70 degrees. T: 
Ji. The Angle ©. F. O. the hour from Mid- 


| night, 4 hours 11 minutes. 5 : 
0 3. as Ap iP. ©. O. the Angle of the 7 
1 on 56 . 1 NO. 


s WIE | 
h 8 uv 3 


the H ypotenuſe.p. G. 70 degrees, and the 
idle ( or Leg) P. O. 31 deg. 30 min. 
being given; to hd te ier Leg, O. O. 
and tbe Angles ©. P. O. and O. O. 7. 
131 18-0 

FHs Caſe differeth little from the former: hae 

p. O. Being an Archrof the” Meridian, and 

— deg. 30 mine the MHH bring 
cto ie · Hor iso, turn the Glole ahout 

till 70 deg, of the EquinoGia/'Colure do touch 
the Horizon... So ſhall you finde the degrees of 
the Horizon intercepted between the C 

the Meridian to he 38 deg : 40 min. for the\Si i 

. O. The Angles at th Fray pr 2 

all reſpects by their meaſures 25 in the ſormer — 


N yoolurt nel the | 


| -2:0thave found 57 &. Lo geg bhgelogk 
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15 er dre dee. end | 


. ldd Aller. 1c 6 Kod 
7 1 O. 0. The * s Amplitude from the 
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„ been given the Les 50. ou m 
88. 3 W's e ſound, 15 þ bigs 70 * 
grecs "of th e E Col ure, to 


: mee 2 56 deg- 40 min. dark Hh | 


4. P. 0. 5. Mek ana $2 51 deg, 30 min. 
5. ©:P:O\Tbehoar frem mdoight. - «T7 
r eld ©, Or The Angle et the Hun“ 8 pol 
_ tidn-$&d68+39 Wilkes 8 Wang \ 2 3% 
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» . conceive or imagine; and ſering how naturally, 
„Ind lively it is repreſented upon the Globe, I 
of will therefore here inſert it. And it is grounded 
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wholly neceſſary, and therefore may well de- 
ſerve the place of a Problem here. n 
I. The Triangle being deſcribed upon the Globe, 
et it be required to let fall a Perpendicular from 
"I the Angle Z, upon the Side E P: The Meaſure 
by I of the Given Angle P, being upon the Equinoclial, 
i- ſee upon the Globe where the Side P K (being 
extended) cuts the EquinoGial, and from that 
Point count go degrees upon the Equinodial,and 
ti. that Point ſhall be the Pole of the Circle (P E.) 
nt (Fer the Poles of all Great Circles are à Quadrant, 
, 90 degrees diſtam from their Peripberies : 
Wherefore the Quadrant of —_— being fixed 
| 4 E. — 


a * 


"118 Trigonometrical Problems, } 
in Z, bring it to this Point found ih! the- Ex. 
woltzal, and then will it cut the Side E f in the 

Point where the Perpendicular mult” fall, "which 
will be at K, 29 degrees 21 minutes diſtant 
from P. | mf nme 


— * _— a To 
as 
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CoNOLus ro. Tt 

N the foregoing Precepts, I have made uſe on- „ 
ly of two Triaxgles for the Solution of the 2 
Five Caſes of Right, and the Six Cafes of Obliqu-} 2 
augled Spherical Triangles 3 namely, of the 1. 
angle P © © for Right-angled, and Z EP tf 
Oblique-angled. Yet in the Figure of the Gl: 2 
by the interlection of the ſeveral Circles thereof & 
therc are divers other Triangles ( both Right and 2 
Oblique) conſtituted , all which the toregoing + 


Rules and Caſes will ſufficienily Solve. A fin 
off the Principal Iwill maik in the Globe by ni. 
merical Figures, for diſtinction, and give you an 
account ot what Circles thcy. are compoſed, and 
what Qgeſtiont ot the Globe are Reſolvable there 


by. a S 

The Triangle that 1 have made uſe of fo 
Riebt-angled Triangles, viz. PO O, I have mar 
ked with the Figure 1. And the Oblique Tri 
angle Z E P, with the Figure 25 and ſhall {ay no 


is / 


more of them,having ſuſhciently dealt with then » | 
| already ; but come to give you an account 6 8 

fuch other as I have marked in the Figure. And g 

Ihe faſt that I ſhall take notice of is, the In © 


angle A K M. marked with the Figure 3. Kigl 
| ang 


þ ; 3 1 a 5 : 1 : 8 7 p 4g 
J. nled at M, which is eonfiitated'of © © 
RON LG DH) 0-H ODETTE 3 $079 24.93 


The Side 


AK an Arch'of the Ejtinotfial:* © * | 

AM an Arch of the Ecliptick;and* ./ 
KM an Arch of a Circle of Longitude paſ- 
ſing through the Poles of the Exliptick. 


In this Triangle 
The Side A M, is the Sunt or a Star's Longitude, 
or diſtance from the Equinoctial Point A. 
e de 20 | 


v (K M is the South Lytitade of 2 Star at M, 
or the Suns South declination: 
(AK is the Right Aſcenſion. 


Theſide 


K AM is the Sun greateſt declination. 
AKM, the Angle the Circle of Longitude 
makes with the EquinoTiale 

AMK is a Right Angle. 


The Angle 


The ſi cond Triangle that I ſhafl take notice of 
s A OB, Right-angled at B, and marked with 
the kigure 45 and which is conſtitàted of 


A G, an Arch of the Horizon: 
A B, an Arch of the'Equizodial,and 
B ©, an Arch of a Meridian or Hoxr-cirele. 


hd balk: In this Triangle, 
A © is the Amplitude of the Suns Riſing or 
Setting from A; the Eaſt or Weſt-Points of 
„ ooo ana 
B © is the Suut declination North. 
ABis the err difference. 
* f 


The 


* oy OB Ai isa 5 
32 ABis the Ben! of the Lacta 
20AOSBis che Angle of the n Baten at 
- his, Ripage i 0 f. a 


The third Triangle that I here fel notice of 
is the Triangle A LF, Right-angled at F, and 
marked with the Figure 5. The which is con 
ſtituted of | | 


AL, an Archof the Equinol#ial Colure. 
A, an Arch of the Horizon, and | 
IL. F, an Arch of an Azimuth or Vertical 
Circle. | . | 


In this Triengle 
- 9934 is the Suns Azimuth being Eaſt or 11% 


beſide 


AL is the Suns Deelization North. 
E CLF is the Suns Altitude at Six a clock. 
: LFA is a Right Angle. 
The 52 95 AF is the Latitude. 
AL F is the Angle of Poſition. 


The fourth and laſt Triangle that 1 (hall mer 
tion, is A DC, Right-angled at C, and marked 
with the " igure 6, and is compoſed of- 


A D, an Arch of the Prime Vertical · Cirele ot 
Aximutb of Eaſt or Weſt. 
| AC, an Arch of the Egainoctial. 
wh a Rp Meridian or Howr-crdle 
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e 
Jepsen Altirad Chen che is die 
na} ©) E or. WES, 
2 % iis the Aſcenſignal difference. © 
'8| £ CDCithe dan Deelination . i 
off © eGELL iS ISP RIM mY 
and (ADCisa Right Angle. 


con-F The Angle jc D A an Angle of Poſition. 
| DAC is the Latitude. 
Thus have you an account of Four other Right + 
angled Spherical Triangles , with the Afﬀettions or 
ical 'Natwres of their Reſpective Sides and Atgles 5 
out of each of which, by the Varieties that will 
ariſe. from the Five Caſes, may be;deduced 30 
| Problems, and in all. the Four Triangles. 120/Prob- 
Well lems, all which may be performed according to 
che Directions of the Five Caſes of  Right-angled 
Spherical Triangles 3 the Exerciſing whereof .I 
leave to the Pracicioner. —— There ; e divers o- 
ther Triangles may be found both Right and Ob- 
lique-angled , but theſe as the principal I com- 
mend to the Pradice of the young Tyre» ä 
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Problems. 5 


1 
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b Io Io / 


——— 


of the ace of ne apon which 
. bo be made.” 5 f 
| 0 


1¹ Plaids upon: which Pauls are b in 
- any Latitade ot part of the World, do 
either lik 1. Parabel to the Horizon, ot 


. are Ferpendibalar to the Fhrixon, or 3. do cujt 7 
the Floriton at Oblique Angles : and of thiſtfons 7 
"of Plains there are ſeveral Varieties, excepting 7 
the firſt. /, 
* r. A Plain that lieth Parallel to the Horizon, 4 
is ſaid 6'be an Hortzontat Plain 3 aud of this N 


kinde there is no Variety. 
2. Of Plains that are Perpendicular to the H- 
ridon there are Two Varieties : For, 
Firſt, If the Plain which is Perpendicular to 
the Horizon, do ſtand directly in the Azimuth, or 
- Pertical-Circle, of Eaſt and Veſt, the two Faces 
thereof beholding one the South, and the other 
the North — Or if the Perpendienl Plain do 
ſtand in the Meridian of the Place, that is, in the 
, - Azimmib of Nyrth and South, and ſo the two 
Ts thereof do behold the Eaſt and 2 
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Sach Plains are called 


t 
* 
o 


dire 


cauſe they have a dire 


ahnt Points of "dave 
e. Barr, 1 I 
"1Sctondly, If any ſuch Perper 
ſtinck in any other Azimuth * 
tween the Soxth and the Eaſt, or the 
ſo that one Face beholdeth the Sautb- 
Flite the Noth 
Platts Are calted Vertical Plaiuf declining from 
the North or South, towards*tither the Eaſt or 


: 


3. Of Plains that cut the” Hwrizor at Oblique 


Hnples, and yet do lie di 
tical-Circle, ot Azimuth 
atc fix Varieties, For 


Firtt, A plaig bcho! 


Secondiy „ 
from the Zenith, th 
Zenith and the Pole, 
Horizon ; and theſe 

Keclining Plaius. 


Reclining 5 


back, Cor Recline ) from th 
the Pole, and then will the Plain 1 tel. 
the Axic of the World, and ſuch 4 Plain is calle 
2 Polar Plain, 3 1 IVES At ++: x YI IS <I 


1 128 25 8 
a Vertical Plaigs, b 
irſpec th rhe four Gy 
_ Eaſt, Well N 2 
lar Plain” ds 
Pertical- C elt e- 


0, bis. t 


eſtz then, theſe 


or Wet, chert 


ding the Sourb;, may fal 
Zenith, juſt into 
in lic 'Paraltel. 


It way ſo fall back Cor Reciine 


ual t 
leſs tha 


at it thay fall between“ 
or between the Pole and the 
. three (orts are called South. 


the Pole or Co-Latitude 
of the Place. 


more than) 


6 Thirdly, A Plain beholding the North, may fall 
back (or Recline ) from the Zenith equal to the 
EquinoGial, and ſo the Flain will lie parallel » 


ISS - 
. „ „ 
* 


5 the \ Equinedhel Circle, and is cbr called an 


al P lain. 3 
Fourthiy, 1 my ſo fall ic or Recline) 
chat it (hall reſt between' the Zenith and the. F. 
or between the Equinethal and the He 
rizon 3 and theſe three rn are called North-re 


Mafia. 180 4 tis Mu 
eq 17 the Egainoclial, 


than > or Latitude . 
more than) the Place. 


"Reclining 105 


 Fiſchly, Of Plains that cut the, Horizon at or. 
Angles, and do lie directly in the Meridian 
or deimmh of. North and South, there is only ont 


Variety: for all ſuch Plains will fall between the 


Toh and the Eaſt or: Veſt- points of the Hri- 
3 and ſo are cal ed Eaſt or Weſt Recliners.. . 
Forty : Of. Plains that cut, the Horizon at 
Hlique Angles, and, do not lie in the prime Ver- 
tical-Czrele or Azimuth of Eaft and Feſt, but in 
ſome other intermediate Azimyth or Vertical- 
Circle between the South and the Eaft or Wet; 
there are alſo of thoſe ſix Varietics : — And 
of theſe, thoſe that behold the Soxth, are called 
Soxth-Recliners declining Eaft or Weſt : — And 
thoſe that behold the North, are called North- 
Recliners, declining either Eat or Veſt. 


O 
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och Inclining/ Plain. .. 
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"Now of thee fix Cots, al Phine beſte 


forementioned muſt neceſſarily be one of 


theſe following: For, | ” 


The South Re- C Juſt into the Pole. point, and ſo is - 


7 ning Plain , by V called a Polar declining Plain, 
eden of irg Be, C Berween the Zevith and the Pole." 
clination, may ſo ween the Pole and the Hori- 
chance as to „ CTRNET 


And theſe are called South Declining Plains. 


'C<qual to) | 
Reclining leſs chan$the Pole. 
(more than 


2. The North Re- (Juſt at the  InterſeRion of the 
dining Plain, by ) Meridian with the EquizoeFial. 
reaſon of its De-< Between the Zenith and Equinof7i al. 
clination , may ſo / Between the Horj7,0n and the Z£qui- 
chance as to fall notial. | 


And theſe are called North Declining Plaiut. 


_ "Cequal to) | | 
Reclining Sick than > the Equinoctial. 
(more than) | | 


Seventhly, All Plains. that do Decline and Re- 
cline alſo, have their oppoſite Faces, and thoſe are 
called North or South. Declining Inclining Plains 
and the fame Dial that ſerves for a South Decli- 
ning Reclining Plain, will ſerve alſo for 3 North 
And 


- _ — 


nn 


has Dials upon any of the Variety of Plain 4 
may be made by the ce 0 Lihall come pow 
0 new. * | 


$#+ 


To — * an Horizon Dial in + 


4 
| \ x d 
ny Latitaddle. 

0 f 
T The Operation by the Globe. q 

E. the Globe to the Latitude of the place 
for which you would make your Dial, ( ſup- 4 

poſe for London, in the Lattude of 51 deg. 30 
min.) Then bring the Vernal Equinoftial Colure 8 
(which is the firit point of) Arier alſo ) to the 


Meridian, and (if you will.) the Index of the 
Hour · Cirele to 12. This done, I 
1. Turn the Globe about} Weſtward, till. the 
Howr- Index points at 1 a clock, or rather | till 15 
* degree of the Efainoclial come to be jutt under 
the Meridian, ]j and there keeping the Globe, look 
upon the Hoyizon haw many degrees thereof arc f 
cut by t ie Equinuth a Colure ; Which you ſhall 0 
finde to be 11:deg-5o min. which H 
1 — ſer down in a little Table, as you 
—— — ſee here is done ; for this xx degs 
} oo. eo 50 min. is the diſtance that the 
1.0 beur-lines of 11 and 1 2 clock 
2.4 — ate diſtant ſtom the Meridian up- 
; 3735 3 on the Dial Plain. 
51. 6 2. Turn th Globe more Weſt- 
90. o 13555 wart, 


zin Send: till 30 degrees of i U eTs 
lo 5 Mn ew, avd then ſee what degrees of: the 
| Hirizo maze cut by the EquingGtial .Colarey which 
you will finde to be 24 deg» 20 min; which note 
— | Jown in a Table as betore, for that is the bann 
ajfance of 10 and 2 a clock from the Meridian. 
3. Turn the Globe ſtill mote Viſtward, till 
degrees of the Equinodial come to the Meri: 
4 uin, and then ſhall the EquiyoGial Colure cut 
38 deg. 3 min. of the Hrizon counted from the 
bridian, which is the diſtance of gand 3 2 
clock. xt, 

Do thus with the othe x hours of $and 4, of 
7and 5 and ſo ſhall the Colure cut 90 degrtes at 
WP F-6 a clock, or when 90 degrees of the Equinodiial 
Fi comes to the Meridian» And this being done, 
eur Dial is lo far made as the Globe can aſſiſi 
che 19% Now for 


8. 
OS 


= % 
% © * 


be II. Te Geometrical ConftruZion. of this 
115 Dial. 2 
nder | F I G, I. 


1. Upon the Plain on which you de ſigne to 
al d your Dial, draw a Right line A B, repre- 
hich ! ating the Meridian of your Globe, and the 
Hour-line of 12 of the clock. 

> Aſſigne towards one end of this Line 2 
point as C, repreſenting the Centre of your Dial, 
ad through that Point draw another Line at 
Right angles to A B, which ſhall be the Hour- | 
ne of 6 a clock, as the Line H K; and upon te 
lugt g deſcribe a Semicircle DE F, according to 
we Radius of ſome Line of Chords, Then 


\ * 


1. you bow not what © 
Ner- Chords is, or Table (beſore made) be- 
know not hom 0 nſẽ it, ſore you, you find Lam. 
read my Geemctrical 51 deg. 30 min. Take 
Exerciſes lately printed. 51 deg. 30 min. from 

ä your Line of Chords, 
and ſet that diſtance upon the Semicircle from E 
to G, and draw the Line CG for the Stile or 
Cock of your Dial. 

2. Then ſeeing that 11 and 1 a clock are di. 
Rant from the Meridian 11 deg. 50 min. take 
11 deg. 50 min. from your Chord, and ſet it up- 
on the Semicirele from E to 11, and from E to 1; 
and draw the Lines C x1, and C 1, for the Hour- 
lines of 11 and 1. 

3 · The diſtance of 10 and 2 a clock being 24 
deg. 20 min. take 24 deg. 20 · min. out of your 
Line of Chords, and ſet it upon the Semicirele 
from E to 10, and from E to 2, and draw the 
_— C10, and C2, for the Hour-lines of 10 
and 2. | | 

. 4+ Do thus with the reſt of the Hour-lines of 
9 and 3, 8 and 4, — 7 and 5. So have you all 
the Hour lines between 6 in the morning and 6 at 


night and for the Hour - lines of 4 and 5 in the 


morning, and of 7 and 8 at night, draw the ſame 
Hour- lines before 6 through the Centre, as in the 
Figure, and they ſhall be the true Hour- lines: 
And ſo is your Dial finiſhed. on 336) 
The Stile muſt ſtand upright upon 12 of the 
clock, not inclining on either ſide. 1 24 
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PR O B. II. 


To make a Vertical South Dial. 


I. The Operation by the Globe. . 


he Globe being ſet to the Latitude, and the 
Quadrant of Altitude in the Zenith, 

1. Bring the EquinoGial Colure to the Meri- 

lan, and (if you will) the Iudex of the Hours 

wheel to 12» 

2. Turn the Globe about Weſt- 5 
ward, till 15 degrees of the E. |Latit.38.4-30 m. 
taizoGial be under the Meridian, h 
teen ſhall the EquinoGial Colure OP 
cut 9 deg. 28 min. of the Hori- fo 
zm counted from the Meridian; 9 
and that is the Hour-diftance of | 8 
u and 1 a clock from 12. | 76 

2+ Turn the Globe more Ne- 
ferly, till 30 degrees of the Colure be under the 
Meridian, then ſhall the Colure cut upon the Ho- 
izox 19 deg. 45 min. which is the diſtance of 
o and 2a clock from 12. | 

4 Turn the Globe ſtill Veſterly, till 45 deg. 
60 deg. and 75 deg. come under the Meridian 
and ſo ſhall you finde that the Colare will cut 
the Horizon in 31 deg. 54 min. for 9 and 3 a 
dock, and the reſt, as in this Table. And fo is 
liz Globular work oi your Dial ſiniſned. 
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11. The Geomettical Conſtru@ion of thi 
Dial. | | 


F 0. IE 
1. Draw a Right Line L M upon your Plain 


ſor the Meridian, and Four · liue of 125 and ano- 
ther Perpendicular thereto, as NP for the Hogr- 
line of 6 and 6; and where theſe Lines croſß 
( as at O,) is the Centre of your Dial. 
2. Upon O, as a Centre, with the Radius of 
a Line of Chords, deſcribe a Setnicircle N Q P; 
and then taking 38 deg» 30 min. (which is the 
Complement of the Latitude of the place) out 
of the Line of Chords, ſet it from Q to R, and 
draw the Line O R for the Cock or Stile of your 
Dial. 
3. Laying your Table beſore you againſt 11 
and 1 of the clock, you finde 9 deg. 28 min. 
Take therefore 9 deg. 28 min. out of your Chord, 
and ſet that diſtance upon the Semicircle from 
Q to11:and fromQ to 1, and draw the Lines 
O-13 and O 1, fer the Hour-lines of 11 and 
4+ Alfo take 19 deg. 45 min: and ſet them 
from Q to 10, and from Q to-2, and draw O 
ro, and O 2, tor the hours of 10 and 2. 
5. Do che like for the hots of y and 3, 8 and 
4 7 and gz, aad your Dial is finiſhed. 
The gte muſt Rand over 12, and muſt point 
downwards towards che- Sonth- Pole. 
: ps AR | PRO]. 


- 


94-48%) | Pro. 11. 
1 15 a a Vertical dire Nortb-Dfidt: 


South, only the Stile muſt paint upwards 
ano towards the North-Pole, and the hours about Mid- 
Vir ish, 45 9, 107 11,12: 15 2, nd. 3 muſt be leſt 
rol ] Fut, and 4 and 5 in the Morning 3 and 7 and g at 
Night mult be drawn through the Centre : : So is 


5 of "ou Nori b- Dial Ab finifhad:; 


| Ts North Vereveal Dial, ia the Game with the 


NF, 

| the — * 

out 

and Þ KO B. IV. 

125 to vol: 4 direct Vertical Eaſt or 

11 Weſt Dial. | 

nin: | 

I. The Operation by the Globe: 

ins i T7 He Globe rectiſied to the Latitude, the Index 

and to 12, the Qzgdrant of Altitude in the Ze- 
oFith_: If you tum the ®xadrant of Altitude ſu 

dem ont till the graduated edge thereof do behold 

ON the dire. Bat gr Welt points of the Horizon, 

Hall. finde that it will lie in the very Plain 


| of the Meridian-Cirele, and 0 the Pole will have 

atian.over it. for turning the Glohe about, 
the Equizoia!. Calnrt will notqutthe rade 

s Altitude in auy wk degree , hut it 2 5 
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=, cut all the degrees thereof at t 


4 ry 
r 


make no Angles at the Pole, and therefore muſt 


25 L, deſcribe a ſmall Arch of a Circle, as H 
AN, 


— IEY 

N Nene 
he ſame time; 
:wherefore the Hour-lmes of theſe Plains will 


D * 
" n * 
5 « i? 911 * 4 . * 
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be parallel one to the other, which the Globe evi-· 

dently demonſirates, but will not conveniently WW Y© 
give the parallel diſtance of each from other, W 
they being neerer or farther off of each other ac- | © 
cording as the Stile is proportioned to the Plain, 


which I ſnall now come to ſhew in po 
| 3 78 

II. The Geometrical Confiru@ion of theſe || ® 
Dials. | Let Fa 
FI G. III. 5 H. 


Let the Plain upon which you would make an * 
Eaſt or Weſt Dial, be A BCD. 6, 
17 Upon D (or any where towards the lower 
part of the Line B D, tor an Eaſt Dial, or of AC 
for a Veſt) with 60 degrees of your Chord, de- il © 
ſcribe an Arch F G, upon which ſet the Comple- 
ment of the Latitude of the place, vis. 38 deg. pl 
30 min. from Fro G, and draw the Line DG | 
tor the Equinottial. J 
2. Towards the upper part oſ this Line, as at 
P, aſſume any point, and through it draw the 
Line 6 P 6 perpendicular to the Egrinoctial, for 
the Hour-line of Six. — Alſo, towards the 


lower part of the ſame Line, aſſume another 


point, as L, and through it draw the Line 11 L 11 


for the Hour-line of Eleven. 


3- With 60 degrees of your Chords, upon the 


and upon it (always) ſet 15 degrees (or 
0 q one 


* * —. — A 
8 Problems. 1 
one hours diſtance) from H to K, and draw the 3 


Line LK M, cutting the Hour line of Six in M. 
4. Upon M as a Centre, with 60 degrees of 


ly | your Chord , deſcribe an Arch of a Circle NO, 
u. which divide into ſive equal parts in the points ? 
„ | 0900... 

u, . Lay 2 Ruler upon M, and each of theſe 


oints © © © ©, and the Ruler will cut the E- 
quinoltial-line E D in the points R K K &, 

G through which points, if you draw Right Lins 
parallel to the Hour-line of 6, they hall be the 
Hour-lines of 7, 8, 9, and 10 of the clock, the 
Hour-lines of 6 and 1f being drawn before. 

6. For the Hour-lines of 4 and 5; in the Mor- 
ning, before 6, they retain the ſame diſtance from 
6, as do the hours of 7 and $ 3 and thus is your 
, Dial finiſhed. 

5 The Stile muſt ſtand upon the Hour-line of 6, 
ud be elevated ſo high as is the length of che 
„Lise M P, and may either be a pin of Wyre, or a 
plate of Braſs or Iron. 
The Veſt· Dyal is the fame with the Ef, on- 
/ changing the names of the hours, 
| For | 
| $5 6, 7,8, 9,10, 11 in the morning, in the 
| Exft-Dyal ; 3 | 
| | Muſt be changed to | 
5 7: 6, 5, 4, 3, 2, 1 in the afternoon, i in the 
Weſt-Dyal : 


Which is all the difference. | 
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To make 4 Vertical Dyal eli 
from the South, Eaſtward',..or | E 
Weſtward; 30 degrees in bil; 
Latitude of 51 deg. 30 mn. | 


T. The Operation by the Globe. 0 . 


He Globe being Re ctified to the Latitude oſ 
the place, the Qicadlraut of Altitude in the th 
Zenith, the Index of the Hour - Circle at 12, and tt 
the Equinoflial Corey brought under the le Ul 
dia 5 | th 
1. Count the Declination of the Plain oben pe 
the Horizon, from the Eaſt or Wett-points thereof I ® 
(according as the Plain declines ) towards the M 

South namely, 30 degtees and to that point 
of the Hori gon bring the * of Altitude, (C 
and there keep it. E 
2. Turn the Globe about till ho Index of the | 
Hour-wheel cuts 11 of the clock, or rather ( as 2 
I aid before) till 15 degrees of the Equinodial f. 

have paſſed the Meridian, and then ſhall you finde 
the Equinoctial Colure to cut the Quadrant of Al- t 
titude at 9 deg. 50 min. if you count the degrees : 

from the Zeaith-point downwards. 

3. Turn the Globe tarther about, till zo de- 
grees of the Equinoctial be paſt the Meridian „and 
then ſhall you finde the Colure to cut the & — 


is 
EN 


— Coy "» . Gs 5 


zs is beſore directed. 


Meridian. 
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of Altitude at 18 deg. 14 min. counted from the 


Zenith downwards as betore. LETS 
4. Do the like with all the | aue-di- | 
reſt of the hours, and you ſhall Hours ſtances 
inde that at the ſeveral 15 de- | from! nl peck 
prees of the EquinoGial , the — | _ 
minottial Colure will cut | 1 
ſuch degrees of the Quadrant 11 0% 30 
of Altitude as are expreſſed in 1 2 13 14 
this Table, if you count them | 8 3 
from the Zenith downwards, 2 : 44 36 
5 


| This done; . 
5. Bring the Quadrant of Altitude to the o- 
ther fide of the Meri dian, and let it to 30 degrees, 
the Plains declination, counted from the Eaſt or 
Pe{-points Northward, as you did before towards 


the South, which will be in the juſt oppoſite 


point of the Horizon to which it, was before; 
and alſo, bring the Equinochial Culure under (he 
I | = 

6. Turn the Globe about (the contrary way 


to What you did before) till 45 degrees, of the 


EquinaGial be paſt the Meridian, aud then ſhall 
you finde the EquinoGial Colure to cut at 12 deg. 
23 min. of the Quadrant of Altitude counted 
from be ve tl 
An continuing turning |... 
the Globe about till — 45» . mo — 
60 degrees of the Equinoctial Noon. Plain. 
have paſlcd the Meridian, you | a. W. 
ſhall finde the EquineGiel Cole. | 4%: Je oo 
tacut the Quadrant of Atiende d 4 49 15 
Auch degrees as are expreſſed z 9 33 42 
iu this Table, K 4 The 4 
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{How - di- 
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-.- _*The Hour-diſtances upon the Plain being thy 


attained, there are two other requilites in all 
upright declining Pyals alſo to be found hy 
the Globe, before the Dyal can be fluichtd. 
" Namely, | 


1. The diſtance of the Subſtile from the Meri- 
dian. | | 
2. The height of the Pole above the Plain, or 

the height of the Stile above the Suhſtile. 


x To finde both which, 
Bring the EquinoGial Colure to the Plains de. 
clination 30 degrees counted upon the Horizon 
from the South Eiſtward; and the Quadrant of 
Altitude to 30 degrees counted iu the Horizon 
from the Eaſt· Northward : So ſhall the Quadra 
eut the Colure at Right Angles, . And 
The number of degrecs ot. the Quadram con- 
tained between this Iuterſcctiun and the Zenith 
( which here is 21 deg. 44 min.) is the diſtame 
of the Subſtile from the Meridian. And the de- 
grees of the Colure contained between this Inter- 
' Jeftion and the Pole (which here is 32 deg. 37 


min.) is the height of the Pole above the Plain. 


— 


| IT The Geometrical Conſtruction. 


F Id. IV. 


=? Draw a Line C for-the Meridian and. 


Hqur-hine of 1 2, and at Right Angles _—_ 
THE $15.4 2 raw 
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„ -Hotologiographicat Problems, 177 
thu draw another Line, as A B, ſor the Horizonta/-ling, © © * 
al croffing the former in the point C, the Centre ot 
be Dll. drags e 
hed, 2. Upon the point C, deſcribe the Semicircle 
AG B. 1 ; 
3. Take 21 deg. 41 min. from your Chord, 
eri · and (becauſe the Plain declines Eaſtward) let 
i from G to E, alſo, take from your Chord 
„h za deg. 37 min. (which is the height ot the 
Pale above the Plain) and ſet it from E to F, 
and draw the Line C E for the Subſtile, and CE 
for the Stile of the P yal. 
de. 4 Having recourſe to the Tables of Hour- di- 
20 | ſtances, take 9g deg. 50 min. and ſet it from G to 
of | 115 alſo take 18 deg. 14 min. and (et it from G 
8 to 10, and ſo the reſt in that Table. — Alſo 
out of the other Table take 12 deg. 23 min. and 
ſet them from G to 1, &c. VE 
or- 5. From the Centre C draw Lines through 
ith I the ſeveral poiats 5, 6, 7, 8, 9,10, and 113 and 
Me alſo through 1, 2, 3, and 4, they ſhall be the true 
de- Hour - lines; and ſo have you finiſhed this Dyal- ; 
er- And in the making cf (his. Dyal, you have 
37 I made four Dyas ; as I have intimated at large 
. in my Art of Dyalling, Part 1. Chap. 7. For, ; 
If you hold the Paper upon which the Sowth- 
Loft declining Cyal is drawn, againſt the light, 
then ſhall you dilcover the Stile to ſtand on; the 
Right band of che Plain, whereas, jt now ſtands 
on the Left ba ad ſo the ſame Howr-lines, Sub- 
Site, Stile and all, being drawn on the back-tide 
Jod the * and thoſe that are the Forenoom- 1 
d ber in the Eaft- deeliner numbred. as the After- "2 
0 I Worboxry in the Weſt- decliner, that is, call 11, 5 Y 
\_ 1 | — 
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1s - Dozologtographical Probleme. 
and x0, 2, andy, 3, Ce. as in the Tables; fa 
hall the South-Dyal declining Eaſt 30 degierz 
become a South - Dyal declining Weſtward zo de- 
grees. | 
Andi if you turn the South - Eaſt- Dyal upfike. Uu 
down, ſo that the Stile may point upwards 1c Nn 
wards the North- Pole, (and leave out the hoths ff 
about 12, as 9, 10, 11, and 1, 2, and 3, which 
in North-Dyals repteſent g, 10, and 11 at night, 
and 1, 2, and 3 in the morning; all which time 
( in thoſe middle Latitude) the Sus is under 
the Horixon) it will become a North - Dyal de- 
clining Eaſtward 30 degrees. | 
Alſo if you turn the South declining Veſt Dyal 
upſide-down, and leave out the hours about 
Midnight, as 9, 10, 11, 12, 1, 2, and 3, it will 
then become a North-Dyal declining Weſtward 
zo degrees. 5 
No for ſuch South or North Dyals as do de- 
decline far towatds the Eaſt or Weſt, as 60, 70. 
. 80, or $5 degrees, there you ſhall finde chat the ] 
* hour-diſtances will fall ſo neer together, that I , 
they will be of no competent ' diftance one from 
another, except they be extended very far from 
the Centre; and therefore the old way hath been 
in ſuch Caſes.) to draw the Dyal upon the 
Floor of a Room, extending the Fubſtile, Stile, Þ 1 
and H- linei till they appear of a competent I da 
«diſtance from each other, and. then according to 4. 
the bigneſs of your Pyal. plain; to cut off the i U 
Hoxr-lines, Stile, and Subſtile , and fo transfer I l. 
them from the Floor to the Plam upon which — 
the Dyal is to be made: but this way being too 
Mechatical for an Artift to exerciſe, I have r my 
r IT Tung wo gene rl 3 


je 
wy 
hi 
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wht ref Dyaling ſbewed 4 more artificial 

et performing this work Geometritaliy, * 
nich“ aithougli the Pyal ſhould dechitje Boos 88 
es) upon A quarter of a ſheer of paper you 
ny draw your'Dyal, and have the Stile of 
competent height, aud all the Hour-Imes at 3 
gavenient diftance one from another. And ſo let 
tix ſuffice to he faid in this place concerning Vp- 
fit declining Dyals z for J intend not here iq 
tach the 4 f Dyalling, but ſhew the Uſe of 
the Globe. „ 


„ 1 94 * | . * * 
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FROGS 
Of dire& South Reclining Dyale. 


O finde the diſtances of the Hour-lines up- 
on theſe Plains by the Globes; this is the na- 
mal way. Were 


1 


The Operation by the Globe. 


Having ſct the Globe to the Latitude, the I 
d of the Hiur-cirele to 12. the Quadrant: of 
Altitade- to the Reclinatiou, with the end thete- 
ii in che Eaſt or Veſt points of the H:rizon, aud 
hought the Equiuodial Colure to the Meridian; 
— Turn the Globe about, till the 1 hour or 1 f 
degrees of the Egainodial hath paſſed the Meridi- 
a 4nd chen fee what degrees of the W 


* * 
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== 140, Þorologiographical Problemg; 
' of Altitude are cut by the Equinettial Colare j ft 
thoſe de counted from the upper part d 
the Quadram downwards, are the degrees of the 


. * 
F 


firſt hours diftance ( as of X I orl of the clochi 3 
from the Meridian, and ſo for all the reſt of the 


Hour-diſtances. 
This I fay is the natural ways but the mor: 
artificial and better way, will be to refer ſuch 
Reclining Plains to a New Latitude where they 
may become Horizontal Plainsz and that may 
be eaſily effected, as I ſhall preſently ſhew. 


I formerly ſaid, that a South-Plain may ſo 
recline, that the Reclination thereof may be 
either 


| Leſs f than the Complement of the known 
Equal OF Latitude. 5 
More than) 


Now to reſer any of theſe Plains to a new 
Latitude where they may become Horizontal 
Plains, obſerve, 


1. If the Reclination of the Plain be leſs 
than the Complement of the known Latitude, 
| Subſtract the Plains Reclination from the 
- Complement of the Latitude, and the Remain- 
er hall be a New Latitude, where the Reclining 
Plain (hall be an Horizontal Plain; and, in 
this Caſe, the South-Pole (in Nortb-Latitudes ) 
is always elevated. 
2. It the Reclination be equal to the Com- 
plement of the known Latitude, then the _ 
* i- 
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. is — z for the Plain lies i in the 
Jen Axis of the World, and hath neither Pole e- 
erated above it. 

3. If the Reelination of the Plain be More 
(or Greater ) than the Complement of the 
known Latitude, Subſtract the Complement of 
the known Latitude from the Plains Reclination, 
ud the Remainer ſhall be the New Latitude; 
Mod in this Caſe, the Nortb-Pole (in Norib- La- 

titudes ) is always elevated. 
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. Examples of 
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- . 
atirnde 31 30 
ath reclin. 20 co 
ew Latitude 18 30 


Hour · di- 

mm ſtances, 
EY. »* 
12 o oO 
Wk 04 32 
io 2 10 ' 23 
9 23} 17 36. 
18 4 28 48| 
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make an Horizont 
all reſpects, that 


51 deg . 30 min. 


30 min. 


a 
— —U[—U— ——— 22 nc 4094 - + * 
Pd 


n 2 4 2 
. F * » 


theſ, e three Varieties 


1. of 4 South Plain, Reclining Jeſs il 
the Complement of the Latitude. 


Er a South-Plain fn th 


Lande of 5 1 degi 4; 
min. North, recline 20 de 
grers: Now becauſe 20 d: 
grees is leſs than 38 Ueg. 36 
min. the Complement of the 
known Latitude, ſubſtrad 20 
degrees trom 38 deg. 30 mi 


and there will remain 18deg 


30 min. hie Will be-th 


Nen Latitude. Wherc tore! 
| you KRectitie the Globe to 1 


deg. 30 fnin, of Latitude au 
al Dyal as is before taught it 
Dyal ſhall ſerve for a Soul 


Dy zodining 20 degrees in the Latitude © 


the Hour-diſtances being ſud 


as ate expre ſſed in this Table, and the heighlff 
of the Stile above the ia a clock- line (or Swbfile 
to be equal to the New Latitade, namely, 18 dep 
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1 L 2 South Plain Reclining — 1 
- the Complement of the Latitude. 


Thus if a South Plain in the Latitude of 51 
deg. 30 min. ſhall recline 38 deg.' 30 min. equal 
to the Complement of the Latitude, the Nem La- 
titude (as is ſaid beforr) fhall be no Lasitudle, 
ind ſo neither Pole have any Elevation; where 
fore the Pyal is to be made in all reſpects as an 
Foft or Weft-Dyal is made, only that Hour-line 
which in the Eaſt or Weſt-Dyal is the fix a clock 
hour line, mult in theſe Dyals be the Hour-line 
of 12, Cc. 6 - 

III. of a South Plain Reclining, more 
than. the Complement of the Latitude: 


; Suppoſe a South Plain in the Latitude of 5x 
deg. 30 min. ſhould reclive from the Zenith 60 
degrees 3 foraſmuch as 60 degrees is more than 
38 deg: 30 min. the Complement of the known 
Latitude, ſubſtract 38 deg. 30 min. from 60 
degrees, and the remainer 21 deg. 30 min. will 


be the New Latitude. 


Wherefore; 


d. 15 Wherefore, if you make an 
Latitude 31 30 Horizontal Dyal for the Las 
F FSouthreclin. 60 o 


5 15 — you ſhall finde the Hour - di- 
| — itances to be ſuch as are ex- 


titude of 21 deg. 30 min. 


| 75. preficd in this Table, and 

1 12 1 00 OD ſhall ſerve for a South-Dyal 

11 1 | Os 37] Reclining from the Zenith 
o 2 | nn 53 60 degrees in the Latitude of 
4 n 0 23 51 deg, 30 min. And the 

17 5s 53 $9, Stile of this Dyal muſt be e- 

| | 6 _$0__ ©9, . Jevated above the Subſtile (or 


| Hour-line of 12) 21 deg, 
30 min. equal to the New Latitude, and mult 
point upwards towards the North-Pole. as muſt 
the Stiles of all Soxth-Plains which recline more 
than the Complement of the Latitud:. 


— As 
LE 


| Pros. VII | 
Of North Reclining Dyals. 


He: Natural way of finding of the Hours 
diſtances for North Reclining -Dyals is 
thus, 


The Operation by the Globe, 


| ReRiifie the Globe to the Latitude, (et the Qua. 


drant of Altitude to the Reclination, and the end 
of ic to the Eaſt or Veſt points of the Horizon. 
the Tadex of the Hour - circle to 12, and the 1 
nocd 


Py 
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| dÞozologiographical Problem 4 
an cd Colnre to the Meridian — Then turn the 
lobe about till 15 degrees of the Equinottial * 
in. bare paſſed the Meridian, and then ſee what de- 
li- tees of the Quadrant of Altitude are cut by the 
| Equinottial Colure; for thoſe degrees (counted 
ad © from the upper end of the Quadrant of Altitude) 
1 u the firſt hours diſtance from 12, as of 11 and 
ub 1 of the clock: and ſo of all the reſt of the 


he. this is the natural way but the better way will 
ebe io refer theſe North Reclining Plains to a Nen 
or Latitzde, as before you did the South-Recliners. 

g. Ot theſe North Reclining Plains, there are 
it Three Varieties, as there were of the South-Re- 
t er: for the Reclination may be either 


Leſs than) | 
Equal ob the Latitude of the Place. 
More than 


And to refer theſe to a New Latitude where 
they will be Horizontal Plaini, you mult obſerve, 


1. If the Reclination of the Plain be leſt than 
the Latitude, add the Complement of the Lati- 
is ud tothe Plains Reclination , and the ſum ſhall 

0 e New. Latitude, and the North-Pole ( ia 
omb-Latitudes ) (hall be always elevated. 

2. If the Reclination be equal to the Lati- 

inde, add the Complement of the Latitude and 
„he Reclination together, and the'ſum ſhall be the 
d New Latitade , which in this Caſe will always 
de go degrees. „ ** 
- 5 If the Redlination be more than the Lati- 
it 3 Hide; 
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them ſhall be the New Latitude, and the North- 
Pole ſhall always be elevated. 
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Examples of theſe three Varicticy, 


I. of 4 North-Plaia Reclining leſs than 
the Latitude. 


Sh a North-Plain in the Latitude of 51 deg, 
30 min. recline from the Zenith 20 degrees; 
add 20 degrees (the Reclination) to 51 deg. 
30 min. (the Latitude) the ſum will be 71 
deg. 30 min. which is che New Latitude. 
Wherefore, if you rectifie the 
| 4. — Globe to 71 deg. 30 min. of 
Latitude 31 30 Latitude, and make an Hori- 
reclin. 20 — Zontal Dyal as Bs betore 
— go taught , you ſhall . finde the 
2 eee Hour-diſtanccs to be ſuch as 
are expreſſed in this Table. 
12 oo oo] And the Stile muſt be elevated 


| 
; o Latitude of 71 25 30 min. 


It 1 | 14 17] above the Subſtile (or Hour- 
12. 2 [ 42] line of 12) equal to the New 
> 3 | 4% Latitndez and (o ſhall this 
7 s 74 23} Horizontal Dyal, made for the 


7 ſerve fora North-Dyal Rech- 
ning 20 degrees in the Latitude ol 51 deg. 30 
min. | | ny 


IL 
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ade, mplement of the Reclination of 
the Plain, and the Latitude together, the ſum of 
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of 4 þ 4 i ” * o * , 1 1 : : 
n of F 4 North-Plain Reclinges at | 
it. of orth-Plain clining equal t6 


the Latitude. 


Let a North Plain in the Latitade of London 
—ideg. 30 min. recline from the Zenith 51 deg. 
30 min. this added to the Complement of the 
eg. Lande, vizi38 deg. 70 min. the ſum will be go: 

ſo that 90 degrees is the New Latitude. Where- 
bin fl fore, rectiſie the Globe to go degrees of Latitude, 

o ſhall the Pole be in the Zenith, and the Eque« 
dial in the Horizon ; then turn the Globe about 

till 15 degrees of the Equinodial Colwre have paſ- 

leg. fed * Meridian, and it will reſt at x5 degrees of 


rth- 


res; the Horizon , which is the firſt Hours diſtance 
leg. J from 122. for in theſe Plains the degrees of the 

71 Equivottial and the degrees of the Horixon being 
the fame, there is no more in the making of this 


* Dyal, than to divide a Circle into 24 equal parts, 
„ 4 ( being the New Larinude is go degrees) e, 


, ect a Wyre perpendicularly in the Centre; and 
ore I the Dyal is finiſhed. 


bie. It. of 4 North-Plain Reclining ore 
ited than the Latitude. | 

_ Suppoſe that in the Latitude of 51 deg. 30 
> nin. a Norib- Plain ſhould recline ont 1 255 
be _ degrees, add 5: deg; 30 min. (the La- 
roy nude) to 30 degrees (the Complement of the 
cb. *eclination)'che ſum will be $x dcg. 36 min; fot 


If Whets- 
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, Whereforc, reQific the Globe ; 

Latitude $1 30). to the. Latitude of 81 dep, 0 
North retlin-6o*>6/ 30 min. and ( according to 

_ [New 2 FE former directions) make an : 

.. + Horizontal Dyal for that La. 

e ade, and you ſhall finde the i | 

12 | oo os) Hour diſtances to be ſuch «il |! 

[is x 14 31] are expreſſed in this Table; q 

to. 2 | 29. 44] and ſach an Horizontal Pyal 0 
344 #1] for the Latitude of $1 deg, 

2 4 | 59 43 * 8 4 

5 s | 74 $1] 30 min. ſhall ſerve for x i 

6? |_50 09) North-Dyal reclining 60 deg; 6 

| in the Latitude of 51 deg. 0 

30 min. The Stile muſt be elevated above the 

12 a clock hour- line equal to the New Latitude, f 

namely, 81 deg. 30 min. 1 

d 

8 . fr 

PR O B. VIII. D 

Of Eaſt or Weſt direct Recliners. Nl * 


Ouch Plains as lie in the Meridian or Azimub 
of North and Soxth, and do recline from the 
Zexith towards the Eaſt or Weſt-points of the 
Horizon, are called Eaſt or Weſt-Recliners 3 and 
the Natural way of finding of the Hour-diſtance 

apon theſe Plains by the Glohes, is thus. an 


I. The Operation, by the Globe. 


The Globe rectiſied to the Latitude of the place 
the Quadrant of Altityde-in the Zenith, the E- 
5 y | qui 


” Font  =_z9_z_ M2, 
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buche! Calur brought to the Meridian, the Js A 
q the Hout · wheel to 12, and the Semicirele 
of Poſition fixed to the Meridian in the North and 
6 10 gb points of the Horizon, elevate the Semi- 
9 circle of Poſition to the Complement of the Plaiut 
] Le. Neelination, counted upon the Quadrant of Ali- 
0 the tude from the Horizon 3 then move the Globe a- 
50 5 bout , till the Eguinoclial Colure hath paſſed 15 
"uk | degrees of the EquinoGtial, and then the degrees 
all of the Semicirele of Poſition, cut by the Equinott- 
& al Colure (counted from the Meridian) ſhall be 
4 be degrees that the firſt Hour - line of 11 orx 
"> · ſhall be, diſtant from the Meridian, or Hour- line 
12. — Allo turn the e about re — 
wuotzal Colure hath paſſed 30 degrees of the 
* Each. Cirele, and the FER 91 by the Go- 
lere upon the Semicirele of Poſition ſhall be the 
degrees that the ſecond Hour - line ſhall be diſtant 
— fom 12, %. bb ee 
This is the natural way of making of theſe 
Dyals by the Globe; but (to retain our former 
p method ) we will refer theſe. Eaſt or PVeſt recli- | 
ug Dyals to.a_New Latitude, where they ſhallbe | 
upright declining Plains 3 which: to perform, is 
bY ee: For, . SH 
the In all Eaſt or Veſt-Recliners, the New Latitude | 
the is always the Complement of the known Lati- 
and tude, and the New Declination is always the Com- 
ce gement of the Recliuation d ſo that an Eaſt gr: 
Melis in the Latitude of 5x deg. 30 min. 
xclining 40 degrees will be an upright North- | 
Hain declining Eaſt or Weſt 50 degrees in eh 
latitude of 38 deg, 30 min. for 38 deg. 30 mib. 
$the New Latitude, * being the Complement ot 


3 che! 


7 


al, declining 


# the known Latitude, and 5 
F - Declination , it being the Complement of the 
Plains Reclination in the known Latitgde; 
wherefore, if (according to the directions given 
you in the Fifth Problem ) you make an upright 
| 50 degrees for the Latitude of 
deg. 30 min. you {hall finde all the Hour: 
diſtances to be ſuch as a 


THEE + 4 


o degrees is the Nen 


re expreſſed in this Table, 


The diſtance of the Sub- 


ſtile from the Meridian to 
be 43 deg. 55 min, and 
the ys ot the Pole or 
Stile above the Plain or 
Subſtile, to be 30 deg. 12 
min. which declining Dy- 
al in this New Latitude, 
ſhall be an East or Weſt 
reclining Dyal in the 
known Latitude. 

But in the placing of 
the Dyal upon the Recli- 
ning Plain, there is this 
difference: For whereas 
in all Upright declining 
Plains, - the Meridian or 
Hour-line of 12 is per- 
pendicular ta the Horizon, 


in all Eaſt or Weſt-Redi- 
nert the Meridian (or 
Hour - line of 12 ) muſt 


lie parallel to the Horizox- 
And here note alſo, that 


all Eaſt-Recliners in the 


„5 TIS 
Eaft Reclining 40.0 
Latitude 31.3 
Declination 50.90 
Diſtance ot) 
Subſtile romp 4355 
Meridian „ 
Stiles height 30.12 
Hours | Hour-di- 
| from | ſtances. on 
Noon. | the Plain. 
"IPA 4. m. 
12 eo o 
1 1 [17 14 
2 10 26 12 
3 2234 57 
1 3 42 42 
1 
8 6 | 58 39 
4 5 | 68 43 
3 82 18 
En | $209 
12.12 48 13 
* - | 


known Latitude, arc 


North · Eft - declinets ha 
| _ © the 


WA eme * 
Heide 
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de New Latitude, and all We 
Nerth-Weft-decliners. All which may be ſeen in 
FI o. V. 


And note farther, that upon all Eaſt aud Nei- 
Recliners ( how far ſoever) in North - Latitudes, 
the North-Pole is always elevated » and upon the, 
lat and Veſt- Iucliners oppoſite to them, the 
Seth Poles 

Thus have you the manner of making of all 
forts of direct Reclining or Inclining Dyals hy 
the Globes two ſevexal ways; namely, by the Na- 
tural way, as they lie in reſpect of the Horizon, 


where they are to be placed Qbliquely : And alſo 


a more artificial way, by referring them to New 
Latitudes and New Declinations, where they may 
become Horizontal or Upright declining Plains. 
And now let us proceed to 


PR O B. IX. 
of Declining, Reclining,” or Iacli- 


ning Plains. 


Qua Plains as do not directly behold the Eff, 
Hit, North, or Soutb- points of the Horizon, 
nor do ſtand perpendicular thereunto , but tall 
back from the Zenith, theſe Plains are called North 
or © Foutb-Recliners. For the making of theſc 
lindes'of *Dysls by the Globes, the natural way 
followeth. NY. 
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I. The Operation by the Globe. 


For our Ex ple, Let us ſuppoſe a Plain in the 
Latitude of 31 deg. 30 min. to decline from the 
North part of the Meridian towards the Weſt 7 
«degrees, and alſo to Recline from the Zenith 1 
deg. 34 min. 

1. Elevate your Globe to the Latitude of the 
place 31 deg, 30 min. the Quadrant of Alti 
rue in the Zenith, the Howr-circle to 12, and the 
EquinoGial Colure to the Meridian. 

2. The Declination being 6 2 degrees Weſtward, 
count upon the Horizon 20 degrees (the Comple- 
ment thereof, from the South-part of the Meri- 
dian Weſtward, and from the North-part of the 
Meridian Eaſtward; and to theſe two Points in 
the Horizon, bring the two extreme ends of your 
Circle of Poſition, (or which is far better, a nar- 
row Plate of thin Braſs, containing a 'compleat 
Semicircle at leaſt , divided into degrees as the 
Quadrant of Altitude is, beginning the diviſions 
at the middle, and numbering them both ways 
towards the ends) and there tix it. Then bring 
the Quadrant of Altitude to 20 degrees in the 
Horizon, counted from the Eaſt Soutbward.— 
Now ( becauſe the Plain Reclines 26 deg. 34 
min.) count thoſe degrees upon the Quadrant 
downwards, from the Pole, and to that Point 
bring down che thin Plate of Braſs, repreſenting 
your Plain, and there fix it; for now is your 


5 And: prepared for the 58 of your Dyal. 
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1 you turn the Globe about Gs p an 

15 degrees of the Eguinoclial have paſſed the Me- 
len, you ſhall finde upon the Plain intercepted 
between the Colure and the Meridian 26 deg. 3 
min. which is the firſt Hours diſtance fim 12 
upon your Plain. Again, turn the Globe about 


fill Eaſtword, and you fall finde RR 25 | 


min. intercepted, which: is the ad Hours 
ſtance upon the Plain. 

Alſo, if you turn about the Globe Ve 5 
jill x5 degrees of the Equinodiial have paſled the 
Meridian, there will be cut by the Colare upon the 
Pain 28 deg, 4 min. Which is the firſt Hours 
diftance on the 88 ſide of the Meridian. And 
ſo do with all the reſt, and you ſhall finde them as 
jp this wan Table, LED 5 


12, 31 
F 


| ight « o'th' Pole 
. the Plain. 


iſtance ot the 
Subſt & len $320 
<< 4 4 #-u® 
112 „ 
1 11 26 03 
12 10 44 30 
3 575 #7 
4 8 67 , 53 
3 76 12 
Subſtile. Subſtile. 
8 84 15 
© $87 38 
8 4 78 25 
9 3 , 66 48 
110 2 50 46 
1 | 28 Og 


Take 


r as. mm 
{#3 5 5 16 Alt: 105 


Now beſides theſe 
Hour-diſtances) there 


muſt be Four other 
things found before 


we come to the Ges- 


Tor 28 


metrical Conſtrucimm 
of this Dyal 3 and 
thoſe are 

1. The Arch of the 
Plain or the diſtance) 
between the Meridian 
and Horizon and that 
may be found thus. 
with your 
Compaſſes ( or with 
a thin Plate of Braſs 
or Horn divided) the 
diſtance, upon the 
Plain, from the Inter- 
ſection of the Plain 
with the Horizon, to 
the Interſection of 
the Plain with the 
Meridian; and thoſe 
degrees, namely 36, 
are the diſtance re- 
quired. 


2. The Arch of the Meridian between the Plain 
and the Zenith. The which may be thus found. 
For the degrees of the Meridian intercepted be- 
tween the Plain and the Zenith, viz. 58 deg. 17 


min. is this Arch. 


3. The beight of the Pole ar Stile above the 
Plain. — And to finde this, You muſt continue 


your 
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is Quadrant of Altitude from the Zenith belowr 
— fo 3 much As is the Reclination gf the 


her I Plain 26 deg. 34 min. And mark that Point, for 
ore it 8 the Poll dt Th Reel; ing Plain. Then a thin 


+ Il Plate of Braſs, (for the Quadram of Altitude will 
in be ( for the moſt part ) too ſhore ) divided, be- 


nd ing extended from the Nortii Pele towards the 
S$mb-Pole)) and paſſing through the Fole of the 
the Bl thin, 7 is the Foint betore found ) mark 
where the Plate cutteth the Plain; and the mime 
an ber of degrees of the Plate that are contained 
hat I between the Pole and the Plain, which will be 
— bee found 31 deg. 28 mip. is the height of the 
ur I Pole or Stile above the Plain or Subſtile. £ 
th i 4 The diftance of the Subſtile from the Meri- 
als aſe And that is, the number of degrees of 
he I the Plate re preſenting the Plain, which ate con- 
be tained between the Plate which came trom the 
r- Pole of the World to the Pole of the Plain, and 
in I che Interſection of the Plain with the Meridian, 
to whichin this Example will be found to be 82 deg. 


of I min, 
he F | 8 F 
le II, The Geometrical Conſtruction of this 
6, Dyal. N | a 
e- of hon: | 

pn; FIG. VI. 
in Y © 


d. 1. Upon the Plain upon which you intend to 
e- deſcribe. your Pyal , draw an Horixontal-line 
ther , as AB; and anocher perpendicular 
thereanto' DG, for the Vertical line of your 
be MW Phio, cutting the former A B in the point G, 
Vbich point C make the Centre of your Dyal. 
2. Upon the Centre C, with 60 degrees * 2 
| 7 8 ine 


nne 
156. Palototonranbtca Problems, 
Line of Chord: deſcribe a Circle, 2 A FB G. chen 
take 36 degrees ( the ditance, of the Meridia 
from : 4 Rae and (et it from A to 1a down- 
* waxds, and from 


to 12 upwards, and draw the 

L ine 12 C12 for the Hour- line of XII. „ 

. Take 82 deg. 4 min. ( ib diſtance of the 

Subſtile from the Meridian) and ſet them from IN ? 

12. upwards to G on the left hand, and dowy- 

wards from 12 to G on the right hand, drawing | 

the Line G CG through the Centre, for the Sub. i © 

flilar-line of both the Dyals : . — And th ! 
beight of the Pole or Stile above the Plain being 
31 deg» 28 min. (et thoſe degrees from G to H, 
\ both above and below, and draw the Line H CH 
quite through the Centre, for the Axis or Stiles 

of both Dyals. To | 

4: Laying your Table of  Howr-diftancer be- 
fore you, and there finding the firſt Hours diſtance 
from 12 is 26 deg+ 3 min. {et that diſtance up- 

on the Circle from 12 upwards to 1, and from 
12 (on the other fide ) downwards to 11, and 
draw the Lines C 1, and C 11, for the Hour-lines 
of 11 and x a clock, which will both be but one 


* 


ſtrejighe line. 


Do thus with all the hours in the Table till 
you come to the Subſtite, and then, (begin- 
ming at the bottom of the Table. ) 


5. Take 28 deg. 4 min. and ſet them from 
12 on the Right hand downwards to 11, and 
from 12 on the Leſt hand upwards to 1, and 
draw the Line C 11 in the North Reclining Plain, 


for the Sun will neyer ſhine upon the South 8 
; : Cil- 
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dining Plain at x, otherwiſe you ſhould have 

wa it th the Centre as you did before. 
a the like with all the reſt of the hours, draw- 
ing ſuch through the Centr as you finde occaſion 
for z which the fight of the Figure will inform 
jou how to do better than many Words. 

Laſtly, Erect your Stile perpendicular to your 
Subftile, making an Angle therewith equal to the 
elevation thereof; namely, 31 deg. 28 min. and 
your Dyals are finiſned.— And in the making 
of thele, you have made two others alſo, viz. 4 
North Declining 72 degrees Eaſtward, and ueli- 
ning 26 deg. 34 min. and a South agar hen 
word 72 degrees, and Inclining as the other; all 
which is done (and may eaſily be apprehended . 
by any perſon } as is diſcovered in the 4th Pro- 
lem of this Book for Upright declining Plains. 

Thus have you the manner of making all man- 
ner of plain Sun · Dyals by the Globes, not only 
by the Natural way, as they are Naturally repre- 
ſented upon the Globe; but by an Artificial, way 
alſo by referring them to New Latitudes, in which 
they ſhall become Horizontal Dyals, or at leaft 
Upright Deelinert. It reſteth now that I ſhould 
ſay ſomething concerning the inſerting of Tro- 
jicks, Parallels, Italian, Babyloniſh, and Jewiſs 
Hours, as allo Almicanters, Azimwtbs, and ſuch o- 
ther Spherical Lines and Arches as are oftentimes 

\nſerted upon Dyal-Plains for the delight and cu- 

nolity. of the Ingenious: but theſe, with ſome 
| a things. concerning the Gxomenickg:, I ſhall 
ier to another Treatiſe by it (elf, 1 
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-ASTROLOGIC AHL, 


Problems. 


„ 


INTRODUCTION. 
A Strologie confiſteth principally of two f 


parts, viz. the one Mathematical, as is 
the Aftronomical part; the other Fudicia- 
yy, as is the Aſtrological part. 

The Mathematical part teacheth how in a 
\ Scheme or Figure (as they call it) to repreſent 
the Face of the Heavens in Plano, for any hour 
of the day or night, at all times of the year, and 

in all parts of the world. 

The Afrological part teacheth how ( frqm the 
fight of the faid pofttion of the Scheme or Fi- 
gare of the Hcavens at the time of its erection) © x 
to give a detetminate Fadgement of what was 

demanded upon that Eredion of the Scheme or 
Figure: as of Amal Revolutions, Elefliogs, the 
Nativity of a Perſon. 

The principal Authors that have given their 
Opinions concerning the dividing of the Hea- 
vens into 12 Manſion- or Houſes, ate, 1 Peolonty, 

2 Atcabirims, 3 Campanm, and 4 Regiomontaum: 
Which laſt way, is now generally tecrived and 
practiſed among the Aftrologers of theſe times, 
and by them termed the Rational way Regio- 
montanms Wy 7 Now, 


"Now, becauſe (as 1 faid before) that the E- 
whon of a Figure of the Heavens is the My- 
thematical or Aſtronomical pars of Aftrologie, I 
ſhall cherefore ſhew how by the Globes to Erect 
a Figure of the Heavens according to the various 
ways of the Four ſotementiontd Authors, and that 
for the ſame Latitude and Time. 
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PR O B. I. 
How to Erect a Figure of the Heg- 
| wvens inthe Latitude of London 
51 deg. 30 min. N. for the roth 
no | day of Match, at 49 min. TR 9 
ur Y imthe Forenoon; at which time 
the Sun enters into the firſt ſcru- 
be ple of Aries this Tear 1675. 


I According to the C eſteemed ) Ratio 


ro nal way of Regiomoitanus. 
he 1 1 

Defini- He Heavens are divided into X 11 
it e Howſcs or Manſions, by 12 Semicir- 


1. | 
2- be of Noe z fot which purpole,to ſome Globes 
ry, dtere is made one of Braſt, which is fixed in the Iu- 
: taſctions of the Meridian and Horizonby the . 


id i eien or Depreſſion whereof the Heavens may 
s, W trdivided into parts or houſes through each de- 
„of the Len 


CO 


Def 


486% Aftrological Problems. * 


Definition 2.] Of theſe XIT Houſer or Man- 
Gong of Heaven Four are called Cardinal, as (I.) 
the Horoſcope, or Aſcendent, or Cuſpis of the Firſt 
Hokſe. (2.) The Medium Cali, or Angle of the 
"South, or Cuſpis of the Tenth Howſe. (3.) The 
'Deſcendent, or Angle of the Weſt, or the Cußu of 
the Seventh Howſe. (4+) The Imum Cœli, or the 
Angle of the North, or the Cuſþis of the Fourth 
bouſe. | 
— Definition 3.] Regiomontanu divides the Hei- 
vens into XII Hoſes according to his way, by 
the Circle of Poſuiour paſſing through every 3oth 
degree of the Equinoclial, and cutting the Eclip- 
tick at (ſeveral points, which ate the Caſpiſes of 
the ſeveral Houſes : — So that when the Globe 
is ſet to the Latitude, and the Hour-wheel 'Retji- 
fied and brought to the Given hour, you have the 
Cuſpiſes of the Four Cardinal boxſes given: For, 


The degree ( Eaſt-ſide of the Horizon , 
of the E- JSouth-part of the Meridian, 
eliptick eut) Weſt-ſide of the Horizon, 
by the North- part of the Meridian , 
3 8 ou} 
ives the Cuſ- ) Tenth ( 
dis of * Seventh þ Houfe. 
we Fourth 
The Cuſtiſes of the other 8 Houſes ate found 
by the motion of the Circle of Poſuion, as ſhall be 
"ſhewed by and bh. | 
Definition 4+] The Howſes ate denominated by 
13 2, 3, 4» Cc. to 12, from the Aſcendent down- 
Wards to the Inum Celi, up again to the * 
| | ES a 


een in by Medium Cali down to bh 4 
ns ye in the following Scheme. | 


the b | 10, 


rth | "> FF: 


* | 
by | A Figare of the 
oth | XII 75 


| Wh 
of | Hous Es. | 72 | 
; . Py | _V, 


Let this ſaffice for Diſiuition, and a_ we wil 
eome to the Pradtice by the Globes; 


Praffice, JF to the ecay propoſed, the oth of 

March,finde ( by —_ firſt Aftrono- 

ind I ea Problem) the Suns > av in the Edliptick, 

be MY «boon, winch vou ſhall nde to be in o det 
z min. of Aries. 


by Secondly , Set the Glebe to the Lad, 51 
vn beg: 30 min. 
ren; 


1333 Bring the Swit place at Noon a 5 
ant Mt min 
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5 min. of His to the Meridian. 

Fourthly, Turn the Globe about till the Dur- 
Index point to the hour given, viz. to 49 min. af. 
ter gin the Morning. e 2 

Laſtly, The Globe being in this Poſition, fix it. 

The Globe bcing fixed in this Pofition, you ſhall 
finde that the Eaft-ſemicircle of the Horizon doth 
cut the Eeliptiek in o deg. 29 min. of Cancer, 
which is the Sigue then Aſcending, and muſt be 
placed upon the Cxſpis of the firſt Houſe. 

Then caſt your eye upon the Interſection of the 
South - part of the Meridian and the Ecliptick, 
and there you ſhall finde the Eeliptiek cut by the 

Meridian in 25 deg- of Aquarius, and that point 
of the Eeliptick is then in the Mediam Celi, and 


muſt be ſet upon the Cuſis of the Tenth Howſe. 


Alſo you ſhall finde that the Weſt-ſemicircle of 
the Horizon cuts the Eeliptick in oo deg. 29 min. 
of Capricorn 3 which point is then Deſcending,and 

, muſt be placed upon the Cuſis of the Seventh 
Haſe. | 
— You (hall finde that the North · part of 
the Meridian doth cut the Eeliptick in the 25th 
deg · of Leo, which point is then upon the Inn 
Cali, and muſt be placed upon the Cußpis of the 
Fourth Houſes 


Thus baye you, found the Points of the Edip- 
eine tik Which da occupie the Caſtiſer of the 
Faur Cardinal Hauſen: Now: or the other 
| Eight Houſes. cid d cho} 
let the Globe fiill reſt in its ormer:Pofitjon, and 
ne. ie my” vn md 


& - * - 8 . + 4 - Y : 
2 . nd : . 
Sf = . Firſt, 
* 
% 


4a *. 


irſt, Bring the Circle of Poſition to its place 
a of the Hhrizens and being there 


. act taiſe it up werds towards the Meridian, till * 
eg. of the Eguinotlial be intercepted bet ween 3 
. Je Hrixon and the Cirote of Poſition v and then 

all Ia ſhall finde that the Circle of Poſition will in- 
th {the Eelipriek in 10 deg. of Taxis y which 


atecsmult be ler upen che Cuſßir of the Twelfth 


Sebndly , Move the Circle of Poſition yet 
her towards the Meridian, till 30 dig. more 
the EquinvGial' be intercepted het ween it and 


> 
the he Herizor, (in all 60 deg. ) and when it ſo 
int With, yoo ſhall-tinde the Cirtle of Poſition will cut 
nd 12 in 36 deg of Piſces 3 which point 
40 il 4 the Cuſßu of the Eleventh Honſẽ. 
0 8 / Ce s 


The Meridian gives the Cuſßis of the Tenth 
nd BW Hine m 25 deg. of Aquarine; as before 


Thirdly; Move the Semicircleof* Poſiriow- from 
of WeLof-fide'of the Horizon to the Weft-fide, and 
5th Ie it downwards from the Meridian, till 30 
un We, of the Equiuoclial be intercepted between 
the ir Mid and Cirale of Poſition; and then you 
ll finde that the Circle of Poſition will interſect 
Belipriek in 7 dy of Aquerins 3 which point 
lt be (et upon tit Cußßis of the Ninth Honſe. 
Ffourthly; Move the Circle f Poſition yet lower 
36 deg. i- ei 60 deg, fromm ile Meridian 
Wmwards, and then you ſhall finde che'P oft 
cle to cut the Ecliptick, in 21 deg. of Capricors v 
h point mult be ſet upon tho Cp of the 
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7 "The i Si Jar or « Cuſpi of the Seventh Jo 
is the Iaterſection of the Weft-fide of th 
Horizon and Eeliptick, which is in oo 
29 min. of Capricorn, as before. 


And thus have you ſound the Cuſßiſes -of tt 
| Four Houſes above the Horizon „ beſide the Ae 
dam and the Medium Cali; viz. of the 12, 1 
9 and 8 houſes. Now the Cuſpiſes of the Fon 
other Houſes under the Earth have the ſame de 
grees of the oppolite ex Pon them: For 


20deg. of Taurus 12 

26 deg. of Piſces . upon the 5 | 

7 deg. of Aquarius Cyſpis of the houſe 
21 deg. of Capricorn ; 


20 deg. of Seis) „ill be ond 
will be on 
26 deg. of Virgo the Cuſp ; houſe, | 


7 deg. of Leo | 
21 des. of Leo of the IE 1 
| a 
-For the Six Signes der 
Arier, Taurus, Gemini, Cancer, Leo, Virgo, D 
are oppoſite to ape 


Libra, Scorpio, Sagin. — 2 e Piſcer. 


Aud chis.i is the manner how 0 by the Globe 
to erect a Figure according to the . Re 
-tional way a Nie. c 


F Now if. you. would | inſert: the places of | 
3 PFlauetti into your Fignre, (for I OMe 


4 24 


AS a 


: w ” Ne 


N70 * 
43+ «I 


7 | - © the 2 principally 292 wdgement 
Un © by) your beſt way will be | 

f to ſome good Ephbemeris (if you cannot 
d dell Caleulate Non, from Aſtronomical Tables) 


and ſo may you finde the places of the ſc- 5 
; veral Planets at the time for which this Fi- 
f tl grre was . Erefied ( viz. March 10. 1675. 
er 49 min. after 9 in the forenoon to be as 
71 followerh. Viz. 


ke 39 65 deg. 
e de H Saturn FLO. 28 Arics. 
) V Jupiter 19 Sagitarim. 
S Mars ... |- 17 Gemini. 
© Sol | oo Aries. 
ou} 2 Leu Lis ing 1 $ Aquarims. 
& Mercxry 15 Aries. : 
a 5 Luna 124 Capricorn. 
V Dragons Tail 17 Capricorn. 


Q Dragons Head, 17 Cancer. 


ö Having thus en ts places of the Planets 

- 'N dtherby Rs by - Epbemerides., or Iaftru- 

nem, you may place them in their Correſpon- 

dent places in your Figure, as is here done, and 

» | Gis your: r "__ to EN" your; * 
Pon. | 


N re 0 

4 Keen of A at 1 | 

into J, Marth 10. 

49 min. after ꝗ in 
the Forenoon 
16 7 35 5 1 

according to 

g . — 


II. To Erect a Figure of tbe Heawins 

Ter the forementigqned time, Anno 
1675, March 10 day 41 49m mine. 
paſt 9 inthe Morning. | 


According to * panus, 


tion 
the Aſcendent, Mid- heaven, Deſcendent, and Ina 


git 


* 
2 
the Swn's entrance GS) od 


> SO rc 9R* Y = te 2 ma. 


e T Caſpiſes of the Four Cardinal 
Howſes according to Campanm, vis. 


: Cali, are the ſame as they were according to Ke: 


"82 1 


rer. 


* ws wh Wt a. 
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gh reer | 

Aro 141 74 — 

12.41 7 But, as. Regid mai anm ilivided the 
L by the: Circle of Tae yaling chaowgh 
ach goth degree of the Equinotiial ;/ and inter- 
(ting the Eeliptick in the Cuſpiſen ol the ſeveral 
Heuſes 3 Campanus divides tha za Howfes of Bra= 
ven by the Pofition-Circles paſſing through each 
| | zoth-degree of the prime Vertical:Citcle ; C or (- 
ub of Eaſt and Vet) and ſo iuterſecting 
\| the Eeliptick in the Caſpiſes of the ſevetal Houſes. 
4 


ak 
Ter 
* 


do that to Erect a Figure according to Canipanus 
way, you muſt do asifolloweth. Vis. * 
Fallire · ] Lou muſt firſt ſet the Globe to the La- 
nude bring the Suns place at noontor the day gi- 
ven to the Meridian, and the Hour- iudem to 12 
7nd the Circle of Puſition to the Eaſt ſide of the 
"WW Hirizor 3. then-turn the Globe about till the Iudem 
point at the given uur and then fix the Globe. Thi 
fat as in the former way of Regiamont anus; and 
Wbecbiſes of the Firſt; Fourth, Seventh, and Teuih 
Heer will be the fame ag in his way. But now 
ta proceed accardiilg to Campa. ˖ 
„ Tie Globe ſeated and fixed in this Paſition, bring 
the Nun dram ef utititude'to the Zenith, and thert 
no t iss and bting che lower part ot the Qadrant 
1. Altitude to the Eaſt- point of thei Horizon; and 
chere keeping of it fix?! 
1. Elevate the Circle of Poſition, till it cut 30 
deg-:ob the Quadtam of Altitude, and then ice 
- what degrers of: th Zeliptietz ate cut by the Po- 
ian Cirrie, which zou ſhall fiude to he 23 deg. 
of Aris; which point mult be ſet upon the Cuſ- 
d of the Twelfth Hinſe. x = 
Nove the Cirde of Poſition yet 30 deg. 
| Sigler upon the 215 F Altitnie, namely, 
8 6 WO * „ - 


* er 
ROBY RT * 


to 60 deg, from the Horizon, and then ſee whit 
degree of the Eæliptick is cut thereby. and you 
ſhall finde that the Poſition: circle cuts the Ecliptich 
in 12 deg. of Piſces, which muſt be ſet upon the 
Cuſpis of the Eleventh Howſe. e 


The Meridien cats the Eelipriek in 25 deg. of 
' * - . Aquarixs, Which is the Cuſpis of the Tenth 
Houſe,or Mid-beaven, as before. | 


3. Remove the Circle ef Poſition, and alſo the 
Quadrant of Altitude, from the Euſt to the Va- 
fide of the Hixon, and there move him from the 
Meridian downwards, till 30 deg. of the Quadrant 
of Altitude be intercepted between the Zenith and 
the Circle of Poſition, and then fee where the Po- 
Frion· cirele cuts the Eeliptick,, which will bein 12 
deg. of Aquarixs 3 and thoſe degrees muſt be ſet * 
upon the Cuſpis of the Nintb Howſe. ö 
' 4+ Let down the Cirele of Poſition 30 deg. 
more upon the Quadrant of Altitude, that is, 60 | 
deg. diſtant from the Zenith, and then look what 
degrees of the Ecliptick, are cut by the Poſitions | 
| Circle, which you will nude to be 28 deg; of Wl | 
Capricoru's which degrees muſt be ſer upon the 
Cuſpis of the Eighth Houſe. OI 


The Cuſpis of the Seventh: Howſe is oo deg. 29 
min. of Capricorn, being the Interſection of 
the Weji-fide' of the Horizon with the Eelipr 

tick, as before. 1435 be 


N chi Artifice you tate obtained the de- 
. 0 ; - | | | | ou 


cy 
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and 7, are caſily found, they being the oppoſite 


under the -Horizon, | iz. the 2 3743 55 6 


: * L 


points of the Eeliptick to the Six above the H. 


* | £73 7% | £2X14 A d. mM. 
ö 19 (Cancer qa 29 
12 Arie. 22 © 


| The Cuſfv 10 * houſe Be 12 
| 71 eri 12 


7 | 1 0 29 
pu 51 — 2 0 f 
if the $45 ue 5 &| 
| 2 12 0 
„ | 28 © 
BS To.9590%07 © E342 01 = it 
And thus have you the Cuſpiſes of the ſever, = 
Houſes according to the way preſcribed by Cam- 2 
pam which Figure having the Planets. pliced-- ko: 
therein, will ſtand as in the following Scheme, 9 


Lat. N. 51 d. 30 mis. 
. N of Heaven at the 
Sung entrance intbß 
ee e the thts. 
d 4 1673. N 
20 4 min. after 9 in hes 
Forenoon, according w 1. 
ru PAN AA. 


© 82 O 
115 II. To EreS 4 Fig ure 1 Heaven 
for the pee. time, ng. 
March 110. 2675, en 49 . N. 
ter g in the Foreroo n | 
According to Alcabitius. 


Defini- A Leabitiut would have the XII Hoſes 

tiou.] of Heaven to be divided by Domify- 
zug Circles, or Circles of Poſition drawn from the 
Poles of the orld through every 3oth deg+ of 
the Equator , beginning at the point of the E- 
cliptick ending and fo n 30 deg. * 


AC Arien 3 
— ow eee 
uſes. 


4 1 OLA made, do 45 Fr 
Pratdice,] J mult: Rache abe Globe io the : 
Lite bag. the Suns Pla at goon a0 the 
Meridian, the Index of the. Haur-wheeb t 12 86 
- noon, and turn the Globe about to the hour given, 
and then fix it; ſo ſhall the Aſeendent be t 
ſame as in the two former . vix. 00 deg 
) 29 min, of Cancer. 
Then look what: Meridian ballet through the 
Aſcendent, and chunt 30 de more upin the E 
quinocłi al ʒ fc that where it palſeth 
through the Eolipiiek ſhall. — Cui 4 2 
Tw. fib Hoſe, and 30 deg- ſorwarder-t 
| ridian (hall cut the: Felipt ie in the eee ce 
Wevenths Huſt; nn (6 — you come 
Fj che Cuſpis of the Deſcendent. And thus, 
: RN from that Meridiam which paſſcth thigugh! 
- 29 min. of the F*?Hprick, you count 30 
1 | re mie! 7 the , you (Wall finde 
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x | . 8. A al, Me | 
0 | 7s 1 Fa I T 0 wy we) | 
j „ Seco at | 2 29 Gomiui 
The Third | 4 the 4. 2 39 Taran 
Ine J Fourth ?” cendent, Will o 29 Aries, © 
| Fiſth | cut the Eelip- l 28 29 Aquarius, 
2 | Sixth ] * in 128 2 9 Capricorn, 
* 7 
Ic BO. 5 12 
of Which are the ; ! > houſes. . 
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Aud the oppoſite Signer and degrees of the E- 
—— ſhall give the Cuſpiſef of the Six other 
under the Earth ; namely, of the 7,6, 5, 4, 3, 
und 2. And thus your Figure being erected, and 
the Planets placed therein, you will finde it to be 
as in the following Scheme. | 


A Figure of Heaven at che 
Suns entrance int 
Arxits, March the loch 
1678. 
at 49 min. after 9 in the 
Forenoon, according to 
41 4217T148s. 
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IV. To Ere# 2 Figure for the fore. 
mentioned time, viz. March 10. 
F | 1675. at 49 min. after 9 in the | * 
Forenoon, the Sun then entering 
\ | Aries in the Meridian of Lon- 
don. Kg 


Acc ording to the way preſcribed by Pto- 
lomy. . 5 


Defini-T 1 Tolomy adviſeth that the Heavens 
tion.] H ſhould be divided into 12 Howſes oe 
Manfions, by Domiſying ' Circles drawn throught, 4} 
| the Poles of the Eeliptick, and through every + =* 
zoth deg, thereof from the Aſcendant down= 
wards, round about. Wherefore' to Erect a 
Figure of the Heavens according to this way of 
Ptolomy, do thus. 1 
Pradice.] Rectifie the Globe and Howr-circle as 
before, and you ſhall have the ſame Aſcendant, viz. 
oo deg. 29 min. of Cancer to Aſcend, which is 
the Cuſpis of the Firſt Howſe » then 30 deg. for- 
warder, downwards, will be oo deg- 29 min. of 
Leo, for the Cuſpis of the Second Howſe, &c. | 


cn. 
3 35 houfe on 
171. . 9. 
88 
£63 =4 29 Sagittary. 
> 7 'F O 29 Capricorn. 
8 40 29 _ 
' -.9 O 29 Piſces. 
bol the 115 pools o 29 Axier. 
. 111 O 29 Tau. 
127 LO 29 Gemini. 


und ſo a Figure Exceed for the forementioned 
time, according to this preſcription: of Prolomy, 
"and the Plunets placed therein, will appear as in 
the following Scheme or Figure. | 
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| Le. N. 3¹ 4 2 755 MN 
A Figure of Heaven ar the NS 


Suns entrance into F 0! 
Aries, March the 10th * 
162˙ „ Fe 


at 49 min. after g in be. 
Forenoon, according to | 8 
PTOLO MIT. 


"Aa thus have I ſhewed you the manner of E- 
rcking of a Figure of the Heavens according to 
the Preſcriptions of the four ſorementioned Au- 
thors, and have placed the Planets, 
and Tail, and the place of Fortune in cathy of 
them; by which you may ſee, that according © 
theſe four Vaneties of Erections, the Planets 
keepnot- in the (ame Houſes, as by the following 


N The For, 


Campan._| Alcabit. |Ptolony | 
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Having the Longitude 4nd Lati- 0 
tude, or the Right Aſcenfion and ||" 

Declination of à Star, Planet, or || 4 
Comet, how to finde the Place | 
thereof upon the Globe, and to 
935 nf ert it therein if need require. 10 


| W. the Longitude, Latitude, Right Aſcen- I 
-C WF V- from: and Declination of a Star or Planet 1 
is, you have heretofore defined ; and in the laſt i 
Problem you ate taueht how to Eredt a Figure of 6! 
e Heavens Four ſeveral ways. Now it you | )* 

would ſee (upon the Globe it ſelf) in what ff * 
Howſe any of the Planets are, without Erecting a th 
0B Figure, you were beſt to make Marks, or ſet Cha- } 

De vers of thoſe Plaxets, Comets, or the like, upon 

the Globe, before you delineate your Figure upon 

Paper; which to effect, do thus. 1 By 


A WS 
1 * N 1 


LAS 


Houle. 


„ 7 
r 
. wy 


* %. as e S N. 3 . n 
R 2 9 2 * r . pF $a % a A [4 bs 521 

— it £ # 3 fs 44 fb DS Fo 2 7 LO I: #4 9 Ip. * 2 % Wt ba” 2 2 8 23 
, 2 4 we ; OS * N e 

AY 9 1 _ „ . 1 
At III Dann It ; | Fa 

| LION 1 

* 


L Ey the Longitude and Latitude given. 
If the Latitude of the Star, Planet, or Comet 


3 5 kb GS the 
the. 


Globe to 
South-pole ) 664.30m. 


be 
Southward 
then will the Pole of the Ecliptick be in the Ze- 
wth, and the Ecliptick circle will lie in the very 
plain of the Horizon in which Poſition of the 
Globe, (crew the Quadrant of Altitude in the Ze- 
with, over the Pole of the Ecliptick, —— This 
done, bring the point of Longitude ot the Planet 
in the Ecliptick to the Quadrant of Altitude, and 
count the Latitude of the Planet upon the Qua- 
drant, and under the degree. of Latitude ſhall be 
the point upon the Globe in which the Planet or 
Star in the Hcavens is. 
And ſo the Longitude of the Seven Planets be- 
ing as it is expreſſed in the following Table, 


ſuch Longitude and Latitude they had at the time 


of the Erection of the former Figure, March 10. 
1675, at 49 Min. after ꝙ in the Forenoon, Now, 
i you tinde their reſpective Points upon the 
Globe ( as I have now ſhewed you how to do) 
jou may then, not only ſee in what Hoaſẽ each 
of them ſhall be, but alſo what Fixed Stars ate 
there, and what Fixed Stars ate in the oth. f 


Houſes alſo. 
| N The 


- Or! HLOMICAT $2 Wn 
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* 
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ch Saturn 27.49 W 72.1) MA. 

8 V Jupiter 18.55 1, 2 0-38 S. D. f 

3 Mars 17.24 U, & 1.48 S. A. 

-W3 © Sal 00.00 V, wo 4 0-00. 7 
' I | 2 Venus 17.56 , : 3:44 8. D. 

2 | Mercury 15-15 /, [ 1.07 S. A. 

MF I Luxe 2447 „ , (c. 35 S. D. 


II. By the Right Aſcenſion and Declina- 


tion given. 


Suppoſe a Star, Planet, or Comet to have 147 4 
deg. 43 min, of Right Aſcenſion, and 33 deg. 
33 min. of North Declination, as the Star Regus 7 
lus, or the Lions Heart hath , aud you would 
finde its place upon the Globes * 

Count 147 deg. 43 min, the Stars Right 4, 
cenſion upon the Equinoctial from the beginning of 
Aries, and bring that point of the EquinoZial to 3, 
the General Meridian and keeping the Globe thee, | 
count 33 deg. 33 min. the Stars DT ecli#ation up- 
on the Meridian upwards, ( becauſe the Stars De- 
clination is Northward )) and that point ſhall be F -. 
the place of Regulus upon the Globe. And thus 
may any part, or point, in the Heavens be found 
upon the Globe, if cither the Longitude and Lati- the 

tude, or the Right Aſcenſion and Declination of that * 
point be fiſt known. ; 11 
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PR O B. III. 


To know in what Houſe, or under what 
Circle of Poſition, any Star, Planet, or 
point of the Ecliptick . 


Ectifie the Globe to the Latitude, the Qua- 
drant of Altitude to the Zenith, the place 
of the Sun in the Ecliptick to the Meridian, and 
the Huur- circle to 125 then turn the Globe about 
to the hour given, and bring the Quadraut of 
Altitude to the Eaſt or Weſt points of the Horizon, 
and there fix the Globe: Then move the Circle of 
Poſition upwards, till it touch the Star, Planet, or 
other Points of the Ecliptick, which you dctire to 
know the Circle of Poſition of, then thall the Poſts 
in- cirele croſs the Quadrant of Altitude in the 
number of that Circle of Poſition in which that 
Stur, Plaxet , or other Point of the Ecliptick 
Is, | 
Thus, If at the time of the Erection of the 
former Figure it were required to know in what 
Grcle of Poſition (or houle ) the Pleiades or Se- 
den Stars was; Rectifie the Globe as before, and 
bring the Poſition-circle to the Pleiades, then ſhall 


the Circle of Poſition cut the Quadrant of Altitude 


in 42 deg. and under that Circle of Poſition is the 
Meiades or Seven Stars at that time, and ſo con- 
(quently in the XIIth Houſe. - 


I might here ſhew how to finde the place of the 
| Thing which Aſtrologers call the Part For- 


N 2 tha 


1 . 
* * 


. N 
42 Ra 
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bo: 0 tune. 5 Alſo how ( as they call it to Dired a 
: Figure, ard to finde out Revolutions, &c. But 


ſoraſmuch as theſe things are not ſo Matbema- 

tical as to require a Globe, or other Mathemati- F 

cal Tuſtruments, either to Demonſtrate them by, I 

X or to-cale the Operation; I thall refer them |} \ 

that have occaſion tor ſuch things, to the 4- R 

rithmetical working of them by the Pen, as moſt j 

convenient, and reſerve the Globes for other { 
purpoles. : 

x d 
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| PR O B. IV. 
Of the Planetary hours, how to finde 
the Length thereof, and what 
Planet it is that Reigneth any . 
common hour of the day or night. 


Defini- Planetary hour for the day, is the 
tion 1-] { A 12th part of the Artificial day w 
counted from the timie of the Sun Riſing to its P 
Setting; and a Planetary hour for the night, is th 
the xath part of the Artificial night counted from a5 


the time of the Sun Setting to the time of its Pi 
next Riſing : So that the Planetary hours ate $6 
not of the ſame length all the year long, as the | 
Common hours of 60 min. are, but are ſome times [ 
of the year longer, and ſometimes ſhorter. — : 
For, when the Artifictal day is above 12 hours 
long, (.as it is all the time that the Sun is in the 
Six Northern Signes )-then doth a Planetary bour 
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obtain, more than | 60 min. — 
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a. Aroon 


a , thi Ind when the 
ut frtificial day is leſs than 12 hours long, (as it is 
all the time that the Sus is in the Six Soutbern 
„ Signes.)) then doth the Planetary hour contain 
7 ets than 60 min. — But when the Sam is in 
m 

1 


the EquinoGial, and the Artificial day and night 
are equal (each containing jutt 12 hours) then 
the Common hour and the Planetary bour are the 
1 ame, either of them containing juſt 60 min. 
Definit.. 2. ] The Planetary hours take their 
denominations from the Planetary names of the 
; days of the week, as | 


Sunday 1 Col. 
p Monday Luna. * 
| | Tueſday hath for its | Mars. 
: Wedneſday >. Planetary 4 Mercury. 
5 Thurſday | name Jupiter. 
1 Friday | Venus. 
. Saturday Saturn. 


- So that upon whatſoever day of the week, you 
would know what Planetary hour it is, the firſtt 
Planetary hour of that day or night is called by +? 
; the Planetary name of that day of the week: 
| | 3; if it be Monday, then Luna governs the firſt 
Planetary bour that day and vigbt if Sunday, 
del ʒ if Wedneſday, Mercury, &c. | | 


. To fade the length of a Planetary hour 


:Prodiice.] For the day propoſed, ( after; you 
| N 3 have 
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' have reQified the Globe to the Latitude, &c.) 
bring the Suns place in the Ecliptick tor that day 
to the Eaft-fide of the Horizon, and ſee what de- 
gree of the EquinoGial is cut by the 'Hoyizon ; 

then bring the Suns place to the Meridian, and 
then again ſee what degree of the Equiuodial is 

then cut by the Horixon : the difference of thoſe 

degrees being divided by Six, becauſe there are 61 I 
Planetary hours between Sun-Riling and our 12 at 

noon (which is always the Sixth Planetary hour) 

and that Quotient ſhall be the number of mi- 


ed A wo = 


nutes contained in a Planetary hour all that day. 7 
Thus for Example, on Tueſday the 27 of July iſ 7 
1675, the Swns place will be found to be in 14, l 4 
deg. of Leos bring 14 deg. of Leo to the a- f 
part of the Horizon, and you ſhall finde that 1 6 
115 deg. of the EquinoGial ate (at that time) I x 
cut by the Horizon; which degrets note down, or | |, 
mark upon the Globe. —— Then bring 14 fey, i| 
ot Leo to the Meridian, and then you ſhall finde , 
226 deg. of the Equinoial cut by the Horizon; | (4 
ſo that if you take with your Compaſſes, or count 0 
the number of degrees of the Equinaclial con- y 
tained between 115 deg. and 226 deg. you ſhall 1 , 
finde them to be 111 deg. [Lor if you ſublirat NY 6 
115 from 226, which is caſicſt, the. difference I | 
will be 111 alſo J and ſo many degrees of the ff 6 
Equinoctial do pals the Meridian in Six Plaxetory | |. 


bours : Wherefore divide 111 by 6, and in the 
Quotient you ſball finde 18 deg . 30 min, to pals 
th. Equinoftial in Oue Planetary hour; and fo 
counting 15 deg. for 1 hour, and 1 deg; for 4 
min, ot time, you ſhall finde the lengib of the 
Planetary bour to contain One Common bour and 

N | . f 14 Min. 


t - Ao i one” | 
f be for th h Will cbt ch 


IL To firde what Planetary hour of the 
day or night it is. | 


On the forementioned day, Tueſday the 27 of 
Jay 1675, Let-it be required 5 what 
Plaxet ruleth that day at 5 of the clock in the 
afternoon. The length ot the Planetary hour 
for that day is 1 hour 14 min. Wherefore, t 

Globe being Rectified, bring the Index of the 
Hour-circle to 5 a clock, and then count the num- 
ber of degrees which were cut by the Horizon in 
the laſt operation, and the degrees of the Equz- 
nodial now. at the Horizon, and you ſhall finde 
them to be 187 deg. which reduced into minutes 
of time (by multiplying them by 4) gives 748, 
which 748 min. being divided by 74, the number 


ol minutes contained in one Planetary hour, the 


Quotient will be 10 hours and 8 min. ſhewin 
that there are 10 Planetary 'boxrs paſt, fince £ 
Sun-Riſing, and that there are 8 min. of the E- 
lerenth hour paſt alſo-: $a eh 


N 4 | ; II. To 


tr I. To , fed what Plauet gore that 
hour of the day. 


For the eſſecting hereof, the Globe ſtaßdeih 
you in no ſtead at all 1 wheiefore obſerve the 79 
ble following and its Oe. 
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Governour 2 'Y SS E T5 Goveruours 

| of the day. ZE 1 E SE of the night. 
eee e ee eee 
Venus. 20 ofie 0110 1 12 Mars. { 
Mercury. | 3| oft 112] 2 o Sol. ; 
Luna. 44112 2 o 3 o Venus. 

Saturn. 5] 2] ©] 3}.©| 4| I Mercury. 

Jupiter. 6| 3] © 4 1| J 2 Luna. 

[Mars. 7, 4] 1] 5| 2] 6| 3 Saturn. 
Pol. 805 2 6 | 74 Jupiter. 

Venus. 9 6 3] 74 8| 5 Mars. 

Mercury. 100 7 4 8 5] 9] 6/Sol. 

Luna. 11] 8| 5] 9 610 7, Venus. 

Saturn. 2 gf 610 111 $ Mercury. 

upiter. | 0100 7/11, gli 9 Luna. 

Mars. 0111 $112 oo 10\Saturn. 
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The uſe of the aforeſaid Table. 


Having by former Rule found what Planetary 
bour it is, if you would know what Planet it is 
ih || that Reigzerb that hour, in the bead of this Table 
NY feck theday of the week, ( in this Example Tueſ- 
77 ay) a # e Planetary bon of the day (in this 

ramp. 10 hours in the Forenoon:) in the ſame 

Colunen, ind right againif it in the firſt Column on 

the left band, you ſhall finde Venus, which ſhews 
- | tharat'5 of the clpek in the aſternoon that day 

Venus 'governcth., and hath governed 8 min. of 
her hour. ; | 1 

Alſo in the ſame Table you ſhall finde againſt 
10under Tueſday in the laft Column towards the 
5 right band, the word Mars, ſhewing that Mars 
governeth the 10th Planetary bowr for the night, 
and hath governed $ min, of his hour. 
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PoSTSCRIPT, 


* raſmach as the two firſt Sections of the fore- 
oing Problem are for the more part performed 
Abe com 7 Wop, and wot 7 
Operation 3 Ibave ( for that it may be ſatifa- 
3 8 perſons ] added a Table, whereby, if 
A you know but at what bor the Sun riſcth at amy 
dune of .the year , you may Reto readily the length 
of the Planctary bour, aud alſo at any Common 
Hour of the day or night, what Planetary hour it 
v, and alſo what Planet ruleth that hour. 


| 11Þ 
tr Þ. 1A Pb By: 
g 8 Shewing the length of | | 
The PLANETART Hong 
For any hour of che Day or Night | 
At any time of the Year Ge. 
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Planetary | bours 
In the Forenoon. 


INIT Ii 
H. N. b. .. h. m. b. m. hb. m. h. m. H. 
6 7 os o 9 10 0/11 of z 
5 476 50/7 52] 8 54] 9 36/10 58] 12 
5 356.397 43] $ 48] 9 52ſ10 56| 12 
5 2216 2817 35| 8 41]. 9 47/10 54| 12 
5 1016 18% 278 35] 9 43/0 52[12 
4 5714 8 18] 8 29 9 39[19 50[12 
4 455 5$j7 10] 8 23} 9 35/10 48| 12 
4 3415 487 3} 8 17] 9 31[10 46|12 
4 2315 3916-55 8 12] 9 28] 10 44] 12 
4 125 30/6 480 9 6 9 24/10 4312 
4 215 2316 42 8 2 9 21/10 4012 
3 255051166 37% 580 9 19103912 
3 E 1006 32 7 54| 9 16] 10 3812 
3 335 66 297 52] 9 14/0 37.42) 
3 405 36 271 7 507 9 131 10 3612 
6 o[7 oſ8 of 9 010 0 012 
6 137 11]8 9 9 70 411 2 12 
6 257 2108 17] 9 1310 8011 412 
6 387 3008 24| 9 19/10 1311 612 
6 5017 4218 23 9 2510 17/11 812 
7 37 538 42 9 3210 20011 1012 
7 1518 318 50 9 3810 2511 1212 
7 2618 1218 57 9 43/10 29/11 14/12 
7 3718 2119 5] 9 49/10 34|11 15|12 
7 4818 309 12| 9 5410 35j11 18| 12 
7 5718 389 18 9 5910 39/1 20| 12 
18 518 44 2310 410 41/11 21 | 12 
8 1218 509 28010 6[10 45|11.22| 12 
- 18 1748 54/9 3x]10 g[10 4611 2312 
18 20i'$ 5809 34110 10 11 2412 
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6 %% 01]8--0| 10 of cia 
5 4717 1118 9 9 710 411 4112 
5 3517 2108 27] 9 13fto 8011 4 i2 
5 227 308 25 9 igf1o 13]ir 6112 
5 107 4218 33[-9 25110 171 812 
4 5717 338 42| 9 3210 21011 16] 12 
4 458 318 50| 9 38/10 25|11 13] 12 
4 3413 1218 57] 9 43]10 29] 11 14/12 
4 2318 2109 5| 9 49Þ10 32 22 12 
4 128 309 .12| 9 54/10 3611 18] 12 
14 238 3809 180 9 59/10 39| 11 20/12 
3 3508 449 23/10 2110 41} 11 2112 
3 488 5009 28010 610 44] 11 22112 
3 4318 340 30 10 e St 2312 
3 408 57]9 33110 Lofio 47/11 23012 
6 07 os o 9 010 oil o 12 
6 136 4717 51] 8 54| 9 56110 5812 
6 2516 3917 43] 8 48] 9 5210 56| 12 
6 386 2817 35] $41] 9 47110 54/12 
6 5016 18/7 27] 835] 9 43/10 52012 
7 316 8% 18] 8 29] 9 39[10 50|12 
7 1515 $317 10 8 231.9 35/10 4812 
7 2615 48½% 3| $ 17] 31/10 4612 
7 3715 3915.53 8 12 9 2810 44/12 
7 485 306 48] 8 6| 9 2410 442/12 
17. 5715 23[6 42 8 2] 9 2110 4112 
8 $15 16]6 37] 7 58] 9 18|10 3912 
$ 1215 10/6 32| 7 54| 9 16|10 38|12 
$ 4715 616 29 7 32 9 1410 312 
205 '3(6 27] 7 59 12 } 
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The Table deſcribed. 


[> Ach Page of the Table conſiſteth of 7 Co. 

Inmns : in the tuft Column of each Page, to- 
wards the left band, is placed the time of the 
Suns Riſing, and in the Six ſubſequent Columns 
are placed the beginnings and continuances of 
of the Planetary hours. The firſt of the four 
Pages contain the Six Planetary hours for the 
Day, viz. I, II, III, IV, V, and VI, from Sun riſing 


- to Noon. — The ſecond Page contains the other 


Six Planetary bours for the Day, viz. VII, VIII, 
IX, X, XI, and XII, from Noon to Sun ſetting. ---- 
The third Page contains the firſt Six Planetary 
bours for the Night, viz. the I, II, III, Iv, v, and 
VI, rom Swn-ſetting till Miduighi.— Aud the 
fourth Page contains the other Six Planetary 
hours for the Night, viz. the VII, VIII, IX, X, 
XI, and XII, from Midnight till Sun-riſing the 
next Morning. Thus much for the Deſcriptions 
Now followeth 


The Uſe of the Table: 


EY it be required to finde what Planet Ruleth. 

upon Friday the 27 of March, at 10 of the 
clock in the Forenoon. 

Firſt, You muſt finde the time of the Sun, 
Riſing for the day propoſed, by the Afrouoinical 
Problem tor that purpoſe ; which you ſhall finde 
to be at 22 min. after 5 in the Morning. 


Second- 


behondly, Find ; 
firſt Colman towards the left hand, and look along 


. 


22 min. in the 


3 
» 


and 


e this 5 hours 


that line towards the right hand, and you ſhall 
finde under the firſt Planetary bour 6 hou. 2$ min; 
which is the time of the fir Planetary hour 5 
under the ſecond, y hou. 35 min. for the third 
$ hou. 41 min. Ge. Now, becauſe 10 of the 
clock is the time that I require the Planefarj hour, 


I continue looking along that line, till I finde 19 


of the clock, and | finde 10 hou. 54 min, to ſtand 
under the fifth Planetary hour 3 which (hews that 
it is the fifth Planetary hour, and that that bowy 
did begin at 47 min. after 9 of the dock, and 
will continue till 54 mir: after 10 of the clock. 
Now to know what Planet it is that Reletb 
at that time, repair ta the foregoing Table, and 
finde Friday in the head thereof, and the Common 
bout of the day given (in our Example 10.) un- 
der Friday 4 and right againſt 10 towards the left 
band, you ſhall finde Lana, which ſheweth that 
Lana Rules, and will continue Raling till 34 min. 
aſter 10 of the clock. | 
The like is to be underſtood of all the teſt 2 i 
ind if it be the Night-bour, in the little Table you 
muſt firide the name of the Raling Planes on the 
right band of the Table. | 


Note, That if you cannot finde the very exact | 
time of Sa riſing in the Table, you muſt make 


uſe of that which is neeteſt to it, which will be 
luſficieat for this purpoſe. 
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A plain Deſcription and Uſe of the 
Terreſtrial G Lo RR. 


INTRODUCTION 


* 


8 


x, 


JE Terreſtrial os Earthly Globe is an artifi» 

I cial Repreſentation of the Earth and Water 
under that form and figure of roundneſs which 
they are known to have deſcribing the Scituations, 
aud meaſuring the diſtances of all their parts. 

The Land drawn out upon a Globe, is bounded 

and diſtinguiſhed from the Water with an irre- 

| gular line which runs turning and winding intq 

> || Creeks and Angles like as the ſhoar which it re- 

I preſents: that fide which is left uncolourcd, is 

de limits of the water the other (ide of the Line 
which encircles the Colours, is the bounds o 
the Land, which is either Continent or Iſland. 
A Continent is a great quantity of Land not 
environcd or ſeparated by the Sea, in which ma- - 
| by Kingdoms and Couptries are contained; 6 
„%% © Ro 
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3 Europe , Aſia , &c. An Iſland is 2 part of the 


Earth claſp'd in the embraces, of the Sea, and 
hoopt as it were with ü watcty Girdlc, as Great 
Britain and Ireland. . Theſe again are ſubdivi- 


ded into Peyinſul a"s,thmuw*s,Promontories, Capes, 


Se. A eninſula or Pene-Inſula is a part of Land 
which being almoſt environed and incompaſſed 
round with water, is joyned to the firm Land by 
ſome little Iſthmus, as Africa is yned to Aſia, ot 
Morea to Greece. An Hb is a little narrow 
neck of Land betwixt two. Seas, joyning a 
Peninſula to the Continent ʒas that of Darien in 4. 
merica, or Corinth in Greece. & Promontorie is 
Mons in Mari prominens, a high Hill or Mountain 
lying out as an Elbow of land into the Sea, the 
utmoſt end of which is called a Cape; as the Cape 
of Good Hope, and Cope Verde. 

The Land drawn upon the Superficies of the 
Terreftrial Globe, is divided in four principal Parts 
or Quarters, dix. Europe, A ia, Africa, and Ame- 


rica. 
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The Country tamagu, Torimans 
Ar. Aon: E Npinambes, Coropa.: 9 4 
"Phage. Fes. Ayes, Cudats. + 

Mn. + Real, St. Zago,Eftergy {Pe 

Braſil. C Pairaha, Firnanbico, I Gra 

| Unaba, Spirite Sandto. liheos, Janiero. 
' CHiſpaxiola,Cuba, Jamaica, Nr. ound land, the 
lands. $ Caribee-Iſlands, Lung Iſland, Magellan iſland, 
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And thus much ſhall ferve for the Deſcription 
of the Land upon the Terreſtrial Globe. 
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bers (as was ſaid defore) nn 
1 paſſed about with the Water, which ig e.. 
5 dber Oran Seas, Wergids, Creeks; Lakes, | On K. = 
\perys prey » e 
» Thr Geras Sa general Colton or Rendet- 3 
, ban of all waters. ee 
The Sea is d part of the penn Ind is cher 
Exterior, lying: open to the ſhove, as the Britiſh or 
#d4bian Seas ; or Interior, lying within the Land, 


e. 

„to which you muſt pals ſome Strait, as 
to: 1 or Band Gruen 
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A Strait is narrow Partior Arm of the 0 
22. tying bet wint two ſhores; und opening a 
way into the Seay as the Seren ot Gibratrer, the 
'HellefpornegGece if oth tt oe HG 1 
A Cxeek is a {mal} narrow part of the 858 war 
C goeth up bat 2 lictie way into the Land, athet= 
, wiſe calted 2 Bay, 2 Station or Road ior Ships- 
A Laß is that which continually retains and 
keeps u ter in it. as the Lake Nicurges i in Aries, 
8 and Zire in Aica. 
„A River is {mall Branch of the Sea flowing 
| iintv'the Landy courting the Banks while theig 
. a ae to Toon hr as Wares, 


, Fe: of all; N to ＋ ſour ee it 

had four Names ; from the Eaſt it was cal- 
led the Eaſteru· Ocean. from the Weſt the Weſtern, 
from the North the Northern, and from the 2 
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| — . s _ beſides. theſe more genera} 

ames, it Other. partic lations, ac- 
cording to the HL ur — boundeth . 
nn, and the Natuse of the Sea: mize as it hes 
extended towaid the Eaft; it is called the Chinean 
gta from the adjacent Country of China i ſo the 
, ipelago of St. Lazarw,from the multirude of 
3 Toward the South,” tis called Oceans Inv 
diem, or the Indian Sea, becauſe upon it lies the 
zhifions. . The Galph of Bengala, from Bengals 
A City io the Indies. Where it touches the Coaſt 
, Penſia, it is called Mare Perficum : ſo allo Mare 
Hrahicum , from Arabia; ſo towards the Weſt, is 
the Xtbiopian ca. Then the Aal aui tk Ocean, from 
Al a Mountainer Promontory in Africas by 
the Apanĩ ru called Mar del zan, a5 alſa Mare 
Nociſi eum and oi: the. others ſide of America is 

| called by them Mar del Nort- Where. it touches 
upon ain, it Was called: Occaum Cumabvicus, 
now the Bay of Biſcay. The Sea hetween England 
and Fra uce is called the Chanel ; between Eng- 
Jand aud Ireland, the Iriſh Sea, by ſome St. 
George's Chanel: between England: and Holland, 
it is called by ſome the German Ocean, by others 
the Britti Scas ʒ Vidgo, the Natrow Seas: be- 
Fond. Scoslaud ät is called Mare Caledonian 3 
higher towards the Nori it is called the Hyper- 
borean or Frozen Sea; more Eaſtward upon the 
Coal of bf tis, the Tartarian Sea, & c. And 
this (hall ſuffice concerning the Ocean, ot Exterior 
Scat x5: #8. Nt? =: 
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Te Battick Ss; of eld Shi Case; 


zants the Belt, lymg between: Denmark ond 
' den, the entrance whereof is called the Sownd. 


de Elcatife... 
li, the Strait ; by the . Spaniards, Mer de Le- 
the Straus of Gibralter, rather Gibraltaree, olim 


 Gaditanme. This Sea hath many names, as it tou- 
cheth ** ſeyeral Countries the particũlar oc: 
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ſome called the Eat Sea, by the 115 


Secnody, The Ewxine Sei, of the Black b 


ſome Mare COS. Se hie, 8 
eee 


varmaticum, 

Sh he Turky, e to which 
alm, now Mar de Za backen 

The qe is the Caſpiay, or Hircanian BY 

A 


"the Turks; Mar de Sala; by the Perſians, t 

"of Backs by the Moſcavites \ 1 Cbwaleuf lei M- 
"ye. The Jength(is from orth to South, and the 
'breadth* from Eaft to Weſt,” contrary to all the 


Antient Geographers ; whichis certainly diſcover- 


 ed,not anlyby the exact. obſeryation of leis 
but ealſo by ki e 

ation of its Maritime. places acccording to the 
'Longitiide" und Latitude of the Perſſaut, as allo 


is curious enquiries of the true Scitu- 


- the Aftronomical Colealations ot Mr. Graves, 


"The fourth, is the Arabian Golph , Mare 
theum, or Ritbrum, Vulpp the Red-ſea 1 5 by oben 


Mere ſo, and Mar Mecra. 


The fifth, is the Perfign Golph, ox the Golph 


The ſaxch,js Mare Mediterran 3 by the 
pant ; the beginning or entrance of it is Alle 


"eolne | 


* N bs N 2p * en, Hei 5 — 22 . 3 8 
— to  Grogrephica de- 
Sen bh. 74 refer ſengttf of it is 


Hur New Globes.not, 37 — f. che -EqminoGlial 
Fond e Tauer to "$5 Ap ? by other Globes wy 


42 
| Vit is more than 42 deg..of the EquizoGiigl. 
"RT A this mall lues rs Deſcription. of the 
A _ Water, and its Parts. of 
"Now that all Places, Cities. Towns, Seas, Ri- 6 
vers, Lakes, c. way be readily, found | our. upon | gc 

þ Globe, all Ge ipbers do or. ſhould place , 
| by erg ing to their Lougitude and Latitzdec I 
. er oh which in the abſolute ſcaſe, js to.make I ne 
poſition of a any place in feſpect of the 
Whole? Globe, or fo ſhew the Scituation and di- to 
tage of one phe 53 & in Kees of * the, m 
00 ſo 

4# be Advertiſe cn blutteraing Longitude ; 


\ To ſay the truth, Heesen of the 12272 of Me- 
'ridians, the Lougitudes are grown #0 Juch an un- 
certainty aud confuſed paſt, that "tis not every mans 
work to ſct them- down. This indeed I bave ob- 
ferved, that may Geographers, er rather diſcribers 
of parlicula- places, tell a that ſuch place in ſo 
many de fees of Longitude z but from what Meri- 
diari, others muſt gucſk, Some particularly prafiſ 
t folbw Mercator: hut what are muſt men the wi- 
er for. thy: ? for Mercator: Meridian, wa; not al- 
ways the ſame ; ſometimes through the Canary J. 
ſands, ſometimes tbrough- the Azores. Others again 
wil tell you their Meridian ſhell p 45 through the 
Azores; but whether from that of Sz. Michael, or 
#hat co. is not ſet downs and yet 6 bs 
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7 one die alt. ods. ob ns fro 


TORO nor een aj St phy. mad 
i Geogr 


f difference. 1 foal. therefi 
ſet dewn the ſeveral Meri | — 1 

thdly, the difference of Long 1902 iy 

Meridians. Laftly, which 7 ee I Tore, 


%. | 27 "OE 


1. The Great, . 5 "TA nd 65 
of the antient and Greek Geographers was made 
0 paſs through Fuuonea one ol, the Fan 
gow thought to be the Canary Wands. . - 7 | 

2- By the Arabian and Nubian Geogy 
through the utmoſt point of the Veſiern 
veer Herenle! Pillare. 

. Orteli in his ſneet Europe makes N 
to lic in 28 deg. of Longitude, 1 in the Sheet 
maps of France and Belgis it lies in but 21 deg. 
ſo that his firſt Meridian to me is yer. unknown. 
The Spaniards ſince the Congueſt of the V. 
der; oontrary to all other, account their Longiade 
from Ezft to Weſt, beginning at Toledo. 

4- Our Modern ' Geograpbers , as Mercator, 
Cambden. Speed and othris, removed it into the 
Azores > (ome placing it at St. Michaels, 5 85 
Corvo. 

5. Blaew* the Dutch Geograpber begit 


1 from Tenerif one of the C 
but upon his Great Map, the Great 


* | 
db 


| axpaſſeth uM Tereera· Iſle, one of the Agorery | 


which the reſt of their Common Map-makers, De 

Wit,Viſher, dec. as well as many of _ 
are bound to follow through ffi Cop tranſcri> 

rw he well his Ercours as Digi hs | 
314 200 

2 Sanſou the French canis: for foe 

| 2 

2 


1 


Hed . fer Ne m et) begins $ his 
5 | at Ferro one of the Canary-Ilands; 
3 and therefore Blome Hits Tranflator is bound to 
3 fol it, chough' poſſibly he cannot tell ſo much, 
13 2 bay the Kingdoms great pretender to Ge- 


Arge Eng fn" Hyde adber tells 2h, that 
25 a great eaſon and Conſideration 
he ice his firſt 14445 at. recs % one of the 
 Iflands of the Azores > but it is delineated upori 
eber and Mops through Tercers, almoſt 3 
* deg. more Eiftward : a ſmall miſtake, that ano: 
ther matt come after him to tell hignſelf what 

| Meridian he went by. 


g J Scondly , „The diffetences of theſe ſeveral 

F ut I finde are thus tiated. 

From Ptolomics Meridian to the Arabian Meri» 
— was by Abalfeda in his Introduction to his 

Geagrapby accounted to be 10 deg of. the Eque+ 

tar > Brice Gich but 8 deg. 
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3 laſtis the be foie whithithe 
reckoned in the new Terreſtrial 


2 Gveral Maps that ane Jately (ct -_ 
by the Publiſhers of this Boo. 
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of the pack) ſappole Len lo to thi 7 0 7 
tian then count how many degrees of 


bre Lade cot by U Whkat 
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| Geographical Problems, 


| Pk oB. FA S's 
75 face the Longitude, / 2 


Ongitade is the diſtance of ' a | 

25 Let L een Meridian £7 
t toy, nnmg , 28 
e St. Miel 
Wand in the Axorer. | | 
Pratfice.] Bring the place ( that b 


are contained between the 0 Mort 


which — will finde to be 28 deg. which is ths 


Lon required» And in IE 
fn. wy ; 


Fein | tobe diſtant hom | 36. 25 
do in Japan the firſt Meridien » 187 © 
Rio de — [oof | by this New "gs. 7 
g 42 Tr "0 
30 
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PR O B. I J. 
' To fude the Latitude of 4 . * 


Defin He Latitude of a place ie the diſtance 
tion] I. of the Equator f DER the parallel of 
of that, place, reckoned in the, degrees! of .the 
—.— . zand i is either Moth Ar ac- 
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vator. 

| Fradlice. 2 To finde * Lan 3 a the 

mark of the place, ſor example 3 ſuppole Lon 
to the Brezen Meridian; then count the 

number of 3 upon the Meridiax, contained 

between the Equetor, and the 108 0 85 Tu 

roy hall finde the e 


FN | e 1 4 NP 0 "I'S 3 
* . 51.30 "5130 


lee wr 
ntry to be 31.30% „ 23.30 
The Samb.-part of the BV o ä 


ne ry 2. owe ay ©. 


Caſpian Sea to be 37. ol. | $0 
e the Nor. 2250 1 7 155 
Caſpian Sea to be 46. 9 149,6 
4 4 
The North-pars of che l, : 
: 0 


ban in Indie to be 
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| PRO B. II. iy 
de Longitude" and Latitude of any places 

being known, to finde the true Scituat :. 
* | or ef its though not expreſſed upon the | 
1 S' Gio * „ (gs, 4442-4; 1 FU 
* 


% N - 


# 3 J. x 
Fraclice.] I Ring the degree of the Equator that 
RT znſwereth to the Longitude of: t 

place to the Meridian, and then, reckon the Lati- 
„ ade of the place upon the degrees of the Meri- 
» | tian towards ęithet Pole according as it is either 
d North or South Latitude; and right under that de- 
' || grcc aud minute upon the Meridian, is the true 


l Seituation of the place enquired aſtet. 
1. 2 = 5 oh SHOW cn, ant 
0 BS, PRO B. IV. 


o || To finde what time or hour of the Day or 
INight it & in any part of tbe Barth. 


Deſini- D reaſon of the earths diurnal moti- 
o nn. J D on round the San in 24 hours, the 
Sun enlightning but one half of it at the ſame 15 
time, it comes to paſs that when it is Morning in 
one place, it is Noon in a ſecond, Night igthird, £4 
and Midnight in a fourth; according to their ſe- 3 
vetal Scituations in reſpect of Eaſt and-Weſt. one RI 
a, | Hon: the other. This difference of time is . 
known by the number 4 degrees contained — 5 


— 0 0 


— 


| : 


raphy mant caſi 5 cd * 


"the 5 j any two places dime 
converted into hours and minutes, 8 
x5 deg. to an hour, ce. but more r by the 
Globe thun: 
Practice. }. Suppoſe ids at 12 of the 
dock at Noon, you would know what a clock it 
is at Mexicg: in the Weſt-Indies 3 bring London to 
the Meridian, and ſer the Index of the Hour-cir- 
cle to 13. then turn the Globe Eaſtward, becauſe } .; 
London is Eaſt of Mexico., till you bting Mexico 
to the Meridien then ſec what hour the Index 
nts at, for that is the hour * at Mexico. 


vm, ay 6 — 


And thus by l what diftence of time 
there is betten place and place at. 12 2 clock, 
— like difference is to be underſtood of all other 

ours. 


hus Fo will finde, 
75 b. m. 

when it "Mexico 5 10) 4. clock 

is 122 | Charlton Wand 6 5 before | 

clock < -Rio de la plata 8 Noon. q 

at Lon- 2 2 350 2 clock a 

don, It | Surrat 5 Hi, after 

is at Jed 9818 Noon. | 5 
£ 
þ 


— 


232888 2 2 
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858 d. m. A. ms . n 
| ” Mexico . 81.30 1,307 
5 | Fernſalem 33.30 7 i | 38. 0 22 
v © Furrat 65-59] «|. 71:49 
8. 1 Jedo 85.10 > 8 92-30; I. 0 
S< : Rio de Ig 1 8 
3 Plats 100.20 8 8 106. % 8. 
þ Charlton Ly 4 8 


very much differ from thoſe diſtances et down ły 


the places upon this Globe to agree with others, 
' you have cauſe to 9 have lalu a A 55 


PR O B. V. | 9 


To firde the diſtence of any two'places :- 
an the Globe one from another. 5 


Poalfice. Ay the ©nadrant of Altitude upen 
. bach — places required then 
count the number of degrees of the: uadr gut of ' 
Altitude contained between the two p aces: which 
being found, multiply them by, 60, gives the di- | 
ſtance. in Engliſh Miles. Thus you will finde 


13 


t land 46.20, | 54+. 0, 


11 you finde ( as you needs muſt ) that the 
proportion. of Miles upon theſe new Globes do 


other Authors, you are deſired not to think much 
for the Longituder ate not yet exactly agreed + 
on: the perfection is not one mans, nor one ages? 
work, and muſt be waited for, Where you finde 
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2 ya I 8 „ | 
lees of time, not as yet inquired into: where you 
finde them · to diſagree, you may conclude that 
they have been brought to a truer correction and 
amendment. 
W N 2 "Wy 9H Fi "RO * : 2 
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PAO B. VI. 
To finde the Poſition, ar what Point af ibe | jo 
Compaſs any two places are Scituate one 


Deftni- F He Poſition is an Angle which is made if pr 


tion.] by the meeting ot the Meridian of 
one place, with the Vertical Circle of another. In 
Pradlice.] To finde this out, you are to ele- I che 
vate the Pole to the Latitude ot one of the places, I x5 
ſuppoſe London; then bring it to the Meridian, of 
and it will tall out to be ditectly in the Zenith, I no 
for the Elevation is always «qual to the Lotitude; || the 
then faſten the Quadrant of Altitude to the Ze- tha 
#itb, and turn it about till it fall upon the other I Glo 
place, ſuppoſe the Ifle of Tenerif, and the end of ¶ the 
the Quadrant whete it toucheth the Horizon will I tior 


ſhew that the Iſle Tenerif beareth from Landon th 


$$ w ; [o alſo the bearing of -Barbadoes from f wet 


. C13 T IS j : - ; 8 F $2.4 
Ute Lizard to be S W, half à point Weſterly ; and I in 
he oppolite poipt N E, half a point Eafterly, Ilie ¶ the 

Bearing of the Lizard from the Barbadben. ff hou 
; 2 1 1455 * ſe Er. | : 6 ; 280 8 

ban MGY 93 5410 91 22 . lie — 
"pp 'qa220 19 1411 92 an 7, Kh \ 1 #633 ue ; CO PROBR. 5 
ii 61 ut . 
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#137 Pg 0B V IE 
I hem at any time in what place 5 thy 
. Earth the Sun # in their Zenith. 


he This mutt "a to doch lahabitauts of the Earch 
ne only that inhabit in the Torrid Tore nen 
the Tropicks- . 02977 . 10 & Men Ne ANKE ll 


de Pradlice.] B place you are in, ſuppoſe 
London, to the Meridian, and the 
Index to the hour 12 3 then conſider the time of 
le- ¶ che day; which ſuppoſe to be half an hour after 
„, z in che afternoon, the Jun having then 10 deg. 
m, of Nenth-Deglination : then becauſe it is 2 
tb, oon, turn the body of the Gl eee till 
1 the luder hath paſſed 5 hours and 3, from 12, 
e- that will be to 7 a clock and 5, and there ſtay the 
er | Globe 3 then (ec what, place or Countiy is under 
of } the Meridian that cuts 10 deg. of North Declina- 
ul tion, and you will finde Nombre.di dior upon! the 
lon Ibm of Panama iu the Weſt-Indies. But if it 
im | were required the ſame day at half an hour after 
rd m the Morning, then you ſhould have turned 
the Globe Weſmard till the Index had paſſed 6 
hours and 1; and, then under the Merjldians; and 
wpoß the parallel of 10 os, North. eclination, 
you will finde it neex 4 or 5 little Minds cloſe by 
e Melee in the ef. cke where | 
will be in Zenith ar that time n! 
ee in what A of the Earth the - 
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titude of the place either North or South; then 
bring that place to the Meridian, ſo ſhall all pla · 
eee 
nixon; thoſe to the Weſtward ſhall have the Im- 
2 In Yheir Horizon 3 thole tb the Eaftward 

ſhall huet the Yuoe-ſerrieg; In thoſe "Coun, 
tries that are above the Horizon it is day-lighr, 
and in thoſe but 18 deg. below che Horizon, it is 
twilight 3 bat in choſe Countries further below 
the Horizon, it is at that time midnight. 


. 1 Me. 
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PR 0 B. VIII. 


The * of Longitude being known, 
% :ſmae what 2 — the Ecliptick 


+, REF» 


e propoſed 


Me the 10th 4 10 of the Bock before noon 
here at London, I would know what degree of 
the Eeliprick, culminates then at Feruſalem. 


ow I" the oper to the Laune o 
then bring t 


p deg to: Ti 

turn the 55 ford) tal the 1 * — point at 
N the x of. the clock, and 

nite io 25 ace 
© + here at London, Nent turn about the Glee 

oY wants e mas pf * e 
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' 'rulminates at any other 8855 at 4 
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| . re | 3 
/the Hour. crete be moved > hours 35 min. which _ 
given 5 and then Ns — N 


i che diſſerence of 


vou will finde the an cut the 'Ecliptick at 


almoſt 4 1 5 chat 1 ſey, V deg. is 


the point of the Ecliptick, that is then * 
alot at Jereſalem- | 
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To finde out the ſeveral poſitions of 16. 


ee of the Earth, the diſtincti- 


on of Shadows, the different Þ nme. ; 


ons, Cc. 


; "He Longitude and "Leila r a hae dike 
reſolved on, the Poſirivn of the Sphere you 


cannot mils of 3 for if the place you try fot have 
no Latitude, it muſt of neceſſity lie under the 
Equator» and therefore in a Right Poſition - if it 
have leſs or .more Latitude, the Poſition is Ob- 


lique x if the place have 90 deg. of Lutitade, the 


Poſitian is Parallel: the Reaſons were told before, 
and may evidently be diſcerned upon the Globe. | 
For the Climes and Parallels, and confequent · 


T | ty the kngth of the longeſt day, the er 


Now us rach Country declines ftotti 1 
tr 7 the Poles, fo rhe daes v 


| "ns; 1 


ledge of the Latitude ederh you directty 5 for 


ey Who ate under the Equariy,' have their day 


always 12 hours, end cheir night! x3 hours 


Winter; 
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.:$acording, therefore to the difftrent 
lengthening. of theit daes, 3he Antients did di- 
Nipguiſh the Earth into ſeveral portions or parts, 
Which they called Climates and Parallels: evety 
lime contains two Parallelss ſo that where the 
Jongeſt daies are halt an hour longet than at the 
Equator , the firſt Climate begins; and Where! 
they are encreaſed ap hour longer than at the E- 
guater, the. ſecond Climate begins, which by che | 

20th Problem you will finde to be at 8 deg. 34 

min. tor the firſt, and at 16 deg» 43 min. where 
dhe {cond begins and ſo for any of the reſt, * 

The Tropicks and Polar circles divide the Sur- 
"fare" of the Globe into 5 patts oi ſpaces, which are 
alled - Zend; whereot one is contained within 

the Arctic circle, another compaſſed by. the 4 · | 

tardlickreirele, and are called the Frigid Zaxes 1 
The othet two: lying between the. Ardick cirele 
and Tropiek of Cancer, and between the Antar- 
ick: cirele and the Tropiek of Capricorn , art 
called the Temperate Zones; and the other lying 
het wern the two Tropickt, is called the Torrid or 

Mid. one. r 

Knowing theſe, you may eaſily conclude upon 
the diſtinction of Shadows: for thoſe of the 
Frigid Zones are termed: Periſcii, becauſe there 
their Shadows ha ve a Circular motion. Thoſe of 
the Temperate Zone are called Hezeroſcis, becauſe 
their Meridian · ſnadows bend toward either Pole 
towaids the North to thoſe that dwell within the 
Tropiek of Cancer, and the Ardjick-cincle3 towards 
the Soxth to chole that dwell within the Tropick 
| of Capricorn. and the Antartlickreircle, The In. 
habitants. of the Torrid Zune were called Ampbrif 
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A the —— ns — to the 
time of the year do ſometimes fall towards the 


u, | North when the S is in the} Sourbefy ſights, 
w i and the North „ the Sowth when the f 

is in the Nort n 
- 15 — — y HA 
Te by * 7 1 7 * 4 * 0 : 
C To fade out the She Aist of Hebi- | 
5 tation, viz. Aatzci, Ferien Antipodes. 
1 E London be the place 3 bring it to the Me- 
* ridian, where you finde it to be 51 deg. ; 
re 30 min. elevated above the Egzator,. acobunt ſo 
in | many degrees of Southern- Latitude below che E- 
5 8 and you mert with the Ant æci ¶ if ani be.) 
FI ove London, from the Meridian 180 deg. and 
e Jou ſhall finde your Periæci under the Meridian 
_ where London was before, and your Antipades is 


in the end: where their Anteci ltood ben ee 
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INTRODUCTION, 


Here be four things upon which the pra - 
_ © "Aiceof Navigetion is principally groun- 
died, zus. 1-.Lowgitnde, 2. Latitude, 
Comrſe, 4. Diſtance, - DS he 

As for the Longitude, though it may be found 


MM 
53 


a x 
. 


dy the other, yet hitherto there hath not becn 


publiſhed any general Rule true and praQicable, 

whereby the Longitudes of places may be imme- 

diately and ordinarily found out of themſelves. 
The Latit#des of places may be immediately 


ſound out by obſervation of San or Stars, as thall 


be ſhewed hereafter, 
The third thing to be confidered in che Art 


of Navigation, is the Courſe or Line by which 


the Ship mulit go, which dependeth upon the 
Winds 3 the dclignation of theſe, upon the cer- 
tain knowledge of one principal, which conſi- 
dering the Scituations of the Earth, ought to be 


| North or South, which now is found by the Needle 
% touched with the Loadſtone, being thexeby cn» 
dued with ſuch a Meognetical Nirtue, that if left 
_:. 5 bo 
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Þ Ne But 8 of the Latitude. 
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thus. a. 
fared by the motion of the Needle, the Mariner 


f ſuppoſeth his Ship to be upon ſome Horizon or © 
other, the Center whereof is the Ship ſo that 


Aube 8 this North and Sourh-lime at Right Anglers 
eweth the Eaſt and Weſt ſo you have the , 
Curdins) Wiads: croſs tach of he's you 
have the $ Whole Winds, anodderxrviien makes 


16, which again divided, makes 32 in all: And 
thc Lines which a Ship following the direction 


of the Magnergcal Needle deſcribes upon the Sur- 


| ace of the Water, were by the Portubals called. 
Rambs and is ill comvinued, Theſe Rabe age . 
ptelented upon the Globe by thoſe 

POET Lines that you ſee divided into 32 


1 2 Hower · de- luce abways poiming to 
the Nor 

„Wenig of the Ross and Dbase of 2 
Ship in any place from whence, the hath-depar- 
ted, is the Jaitof' the foo things propounded 18 
neceſſary in this Art of Navigation z which how 
to perſorm, {hall be alſo ſhewed in the following 
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. to its Fs "evil t it it ſelf In a ſituation Men + 5 3 
or. Somth. The North and Soxth-wind. 
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' To Fade the . 5 


L ay the Suns Declination, ard Meridi 5 
Ahmad, el : 
900 2 | 10 * x The | Moi | 
215 | Ati taken 
en the 1 from 90 degr, 
Fw is in : Faves the Ele-. 
q il, vation of the 
having no De- I Norib· pole. 
« elination « and} ET | The ' Meridian» 
the Meridian- North-fide of | Altitade' taken 
"Alditde is ab- he Men- from go degr, 
emed on the gde leaves the Ele- 
en b. 4 vation of the 
oe e ee pole. 
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When the Suns Declination is 
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iuation is 


A the Suns Dec! 


by 
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41 che Meridian Altitude b eſs chen 
go deg · and the Sueupon the Searhs © © 2 

de ot the Meridian, the Saur Desk 
nation being taken from{the | 


an Altitude, leaves! the height of « wi . 
Equinodial which taken from 90 
deg. gives the Latitude Nortb. 


If the Meridian. Altitude be Icfs Iban 


90 deg, and the Sum upon che Santi 


fide ol the Meridian, add the M e 


an Altitude and the Declination zoge> 
ther, then ſum is the bright of che 
Equinoftial which taken from 90 


deg. leaves the Latitude North. - But 


if the ſum of the Declination an 
Altitude exceed 99 deg. take 90 


theretrom, the remainer is dhe. Lo 
\ . titude South. + N 


If the Meridian Altitude be les > we | 


go deg. and the Sun upon the South- 
fide of the Meridian, add the Altitude 


and Declinetion together, their ſum 


is the height of the Equinothels _ 
which taken from go deg, leaves tbe 
Latitude South. . But if the ſum 
be above ꝙo deg · take go degs they 
from, the remainer is the Latia.) 


CrIf 5 Meridian Altitsle be lels than 


185 


vc 


$0 7 the Fun upon the North- 


the · Meridian , ſubſtract the 


2 from the Meridjan Mlti- | | 


(nad te jutt go d. 
£ the Sans Dectinatt 


| 17 the Meridian Altitude be (bſerved ner 

the Pole, withie the bounds of the Polar Circles, | 
| in ſuch Caſe the Swe: Declination muſt be taken 
Y ſrom 90 deg, and what remains-is his diſſance 
fſtom the Pole; which being added to the Me- 
aan Altitnde, the ſum is ihe ere tha 


C Note here, hee WE is dad concerning 
finding of he Latitude by the Suns Declinati- 

en aud Meridian Altitude, the ſame is to be 
performed by the Meridian Altitude of any 
known Star: and the manner how to effect it, ; 
wille be ſeen by the Globe. | 


1. By the Meridian Latitude of 4 Ae 1 
Sͤtar. 


-.- Suppoſe that beingae Sea Thoutd obſerve A- 
z: to be upon the South fide of the Meridian, and 

dio have Altitude 62 deg, and 1 would know in 

* n Hk I then was. 


Arithmeticoly, | 


The — of -Algal is ” deg.” e 
mz the Complement whereot is 50 
ere ys 1 this > £2 


"> 11 9 * 3 —_ 


\ 
MAES; 4 


and his Altitude 63.degs. tage 
112 deg. 21 mia. Which 
leaves 67 deg. 39 min. f 


2 5 


| 129 K a6; - 
By the Globe 


Bring Algol to the Meridian, and from the 
a Centre of the Star, downwards, count his Altitudb 
e 62 deg. and mark that point upon the Miridjan : 
Son. part of the 
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AS 


. then bring that point to the 
a | Horizon; and you ſhall finde the Noreb-pole to be 
elevated 67 deg. 39 min. which is. the Lotizude. 
you are then in. In like manner, if you ſhould 
DH inch | Wy "oY 
The Bulls Eye ) upon the Soul- pars of (1 ᷣ & 
| Shics Virgins © the Meridien, baying432- © 
The Great Dog) Altitude - 073 „0 
; Fa £ = F M. a 


po would be in Lotivude 31 4. 


re « os. 


$ , | «\ 8 ko” | 

1II. y obſerving of imo Stars, aue being 
pom the Meridian, and the other Riſing 

. or Setting. ; 1 


Bring the Star which ygu ſee upon the Meri» > 
diam unto the Meridian, and there holding the ' 
Globe; faſt , move the Meridian in the Horizon, | ©} 
ull you ſee the other Star on the e 85 
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2. GS if you (hquld ſee Regus upon che Meri. 
* 39 1 1 Lyra riſing towards the Eaſt, the Lati- 
* * be found 37 deg. 30 min. | 


Iv. By the Altitude of two known Stars, 
beste both. of, them upon the ſame Ai - 
muth or Point, of the Compals, 


Lay the Quadrant of Altitude, or rather your 
thin. Brafi-Semirircle to both the Sturt, at the 
proper degrees of Altitude, as you obſervcd them 
to br in the Heavens; (tor the diffcrence of 
their Mltitxdes is equal to their diſtance.) Then 
-- turn the Globe about in the Horizon, till the Qua- 

drant. or thin Plate of Braſs do touch the Hori- 
con in that Azimuth (or point of the Compaſt) 
on which you obſerved the Stars to bes ſo ſhall 
the Globe reſt at the Latitude you are in. 

So Capella ant Scheder, Capella being 20 deg. 
high,” and Scheder 66 deg. h gh, and both of 
them upon the North - Eaſt-· point of the Compaſi, 
you will finde your ſelf to be by this obſerva- 

tiom in the e bf 40 ce q 
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clinatioh of the Sun, or of .« knows © 
Star. » ET . g's oy % 


: Suppoſe a fixed Star, as that in the Right 

' Knee of Hereales, having 47 deg. g min. of Per 

cliuation, ſhould be obſerved at Sea to have 124 

| deg. of Azimuth from the North part of the Me- 

225 and to be 60 deg. high; and from hence ' . 

the Latitude were required: c 

| Elevate the Globe to the Stars Altitude 60 deg. 

and froth the Pole couut the Complement theres | 
of 3o deg. to which ſcrew the Quadrant of Al- 
titude : alſo count 122 deg. upon the Horzzo1i 

"8 from the North-part of the Meridian, and to 

. thoſe degrees bring the Qradrant of Altitivide, . 

| and there keep it then turn the Globe about, 

till 47 deg. 9 min. the Stars Declination ( count 

ted upon the Equiuoctial Colure from the Equi- 

nocial) do cut the Quadrant of Altitude, and 

thoſe degrees will cut the Quadrant of Altitude 

in 71 deg. 13 min. and that is the Latitude in 

| which you then are. a | | 


VI. 7 the Suns, or 4 Stars Deelination 
aud Amplitude. #3 


Let the San or a Star have 10 deg. of North 
Deelination, and let the Amplitude thereof at its 
8 or Setting be obſerved to be 37 dis ©. 
lr i he North.  . | 2 2 E 4 
vite the Globe t 33 deg (the Coniphes, 


7 34 


I £2 * 
- * 
", - ment 


22 — * k 
_ 
E 
8 5 
3 1 * 
B ; clin 4 ag. + * = 
YN SHHAHON at that time: 
: þ 1 * * 
F q ya Lo 
x — 6 
* , * 
* 22 


. « bd, 4 
; K - . 
. þ * . 
— 5 - 1 
* Bl \ , i * f [IRE f . C 
. . — > 8 4 1 
WY * n X 


. p x 


of the Amplit 


a - 
1 


wu 
"7. 
* 


- 


0 / N wde ) and count the Ampli- 


3 tue it ſelf 37 05 upon the Meridian from the 
© Pole forward, and the! 
© © Alritnde, and bring the other end'thercof to the 


hereto ſcrew the Quadrant of 


Eaſt or Weſt-points of the Horizons then count 
go deg. (the Complement of the Start or Swns 
Declination) from the Pole upon the EquinoGial 


_ Colure, and bring thoſe degrees to the Quadrant 


of Altitude, ſo ſhall 80 deg. of the Colure cut 

71 deg- 24 min. of the Quadrant, and that is 

the Latitude you are then in. | X 
| 9 


* I. By he Suns Aſcenſional difference, 


and Amplitude. 


If the Aſcenſional difference be 27 deg. 7 min. 


and the Amplitude 33 deg. 20 min. and the La- 


- Htxde were required 


Elevate the Globe to 27 deg. 7 min. the Aſcen- 
fo difference, and from the Pole count the 

omplement thereof 62 deg· 53 min. and / there- 
to ſcrew the Quadrant of Altitnd- 5 then bring 
the Egquiuoctial Colure to the Meridian, and count 
upon the Quadrant of Altitude up wards ; the 
Complement of the Amplitude 57 deg. 40 min. 
which degrees bring to te Equinodiiat, and then 
ſhall the Quadrant of Altieyde cut upon the 


Horizon 51 deg. 30 min. counted from the Eaſt 


or Weſt, which is the Latitude of the place. 


And if you count the degrees of the Egaino di 


comprehended between the Meridian and the 
Dnanrent of Altitude, you ſhall finde them to be 
20 deg · 5 min. which js the Sani Northerly Pe- 
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on, and the time that bes upon the Ea 
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Let the San or a Stars Declination be 1 1 | 
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ſought. + 


And thus have you ſeveral ways both by the Fun 


was ſaid is the leſt of the four things necel- 
ſary in the Art ot Navigation. nr Opry 
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Any two places given, to finde | their Rumb. 


Defi- I Hoſe Lines which a Ship following the 
tion.] 1 direction of the Magzetical Needle . 
deſcribeth on the ſurface of the Sea, are called 

Es 22 Nun, 
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o hid Tu 


* 


 *"Rumbs, and arc (as was 
> Setterupderſtandiwg whereof, {hall premiſe theſe 


ew Propoſitions : 
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Hence you may underſtand if your Ship be di. 
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| aid) deſcri ed upon che 
encefirial Globe by certain Spiral Lives y for the 
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Firſt, The Needle touched with the Load-floxe, 
jnteth out the common Iutetſection of the Ho- 


'rizon and Meridian ; the one end veſpecting the 


. 


"North, the other the South, as aforeſaid, . 
. - Secondly, A Circle drawn through the Vertex 
of any place that is diſtant from the Equator,can- 


nat cut divers Meridians at equal Argles. 

' Thitrdly , A great Circle drawn through the 
Pertical-point ot any place, and inclining to the 
"Meridian, maketh greater Angles with all other 
Merid;dns, than with that trom whence it was 
drawn. 8 5 
kourchly, If, we ſayl upon any point of the 
Compaſs except Nonth or South, we oftcn change 
pur Horizon and Meri dan. 
-* *Fifthly, The ſame Rumb cutteth all Meridian: 
of all places at equal Augler, and ieſpecteth the 
fame Quarters of the World in every Horizons 

„ Sixthly, The potions of the ſame Rub inter- 
&pted between any two Parallels whoſe differ- 
ence of Latitude is the (ame, are alſo equal to 
each other: therefore an equal Segment of the 


ſame Rumb equally changeth the difference of 


Latitude in all places 3 fo that in an equal fpace 
paſſid in one and the ſame Rymb, one of the 
Poles is equally elevated, and the other depreſſed. 
.: Seventhly, Rambks though never ſo far continu-- 
ed, do not pals through the Poles, but winde a: 
bout the Poles until they looſe themſelves. 


tected 


, ; 
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avg will be always upder the ſame — 99-4 i 
if andey the Lu or. Hal- Kerk, you ill cichus 


beating one from another. — Sp. if the me 


pms ey — 


deſcribe the Equator, or a Cixele parallel io it: If 2 
your Vertical poi he under the Eau, r 
Ship will deſcribe an Arch or Segment of the E- 

5 but if your Zenith of Vertical point be 
diftant from the Equator either: North or South, 
your courſe 'will then deſcribe a Parallel as far di 
ſtant from the Equstor, as the Lavirnde of the 
place is whence you full ſet foryards : — - 


| your, Voyage be to, he made under the 


which inclineth to the Meridian, yous courle o_ 

then be neither in a greater or leſſet Circle , but 

N Ship will deſcribe a kinde of a crooked ſir ab 
ne. 

Fradicr.] Finde the two playes upon the Glebe, 
and when you have found them, ſee what. ons. 
Rumb-line paſſeth through both ot them, and that 
is the Rumb or point of hratipg of thoſe two pla- 
ces one from · the other. So G, del ade on tha 
Coaſt of I cn and C. Cormoris ate both of: 
them found upon the WSW and ENE Rumb, 
and * is their Point of. Baring. or Ramp re: 
quire ä | 
It you can finde no one Ranb that paſſeth | 
through both your: places, then you muſt look 
what Ramb-ling upon the Globe tunneth moſt: 
parallel to bath, the given r and conclude; 
that to he the point or Ramb gf thoſe two places 


place were Srirra Liona in Africa, and the 
S. Helena, if you look upon the Globe you 
fade ng ons Rumb-line, to paſs 3 aer 24 
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places, but that Numb to which the places lit moſt 
porallet, is the NN and 8 E Rub; and ſo 
Sure Lions beareth from 8. Helena NN and 
vba the contrary 8. Flellena is ſcituate from Sicrra 


Is B, which is the Rumb requited. 


Fu 


as ; ME CS 107% 4 þ 0 * 7 . {> COLES 
rp res ee 
Having the diſtance ſailed, and the Rumb 
vos have ſailed upon given, to ſinde the 
” <rdifference of ibe two places both in 
TL Longitude aud Latitude. | 


T JAving found the Ramb upon which you made 
7 wk courſe,make a ſmall mark thereupon, for 
the place you departed from: then from the Ei- 
al take the number of miles or ' leagues you 
have failed upon that Ramb (allowing 20 leagues 
for a deg.) and ſet that diſtance upon the Rumb 
ſtom the former point "made; and at the termĩna- 
tion of your number of miles br leagues, make a 
ſecond mark upon the Rumb : then bringing the 
place, or poiñt, you departed from to the Meridi- 
an, you ſhall there finde the Latitude of that place 
o point, and the Meridian cutting the Equinaclial 
? wilt (hew you the Longitude of that place ur 
point; _— Do ſo by bringing the ſecond point or 
place to the Meridian, and there fhall you finde the 
TLunude, and upon the Egainoctiut the Longitude 
” of thatplace or point. Now if you ſubſtract the 
leer Latitude from the greater; you have the dif- 
ſervice of Latitude and the leſſer Longitude ſub- 
fed from the greater, gives the difſerence of 
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Prat] P 0 the Sus upon the Glebe, 


pA. IV," 


The Latitude of two places, and the Rumbs | 
that the two plates bear,each-from other . 
given, to finde the difference of 


tude of thoſe two places, and 25 their 3 
Lal, 5 the Rumb. _ „ 


and turn the Globe about till that 
Raumb doth cut the Meridian in the Latitude of © > 
the firſt place from whence you departed; 2 2 
there make a mark or point upon the Rumb, and 
at the ſame time ſee alſo what degrees of the E- 
quinoial are cut by the Meridian for that is the 
Longitude of the firſt point. | 
Secondly, Turn the Globe about, till the fn 
Rumb does cut the Meridian in the Latitude of 
the ſecond place, and there make another mark - 
upon the Ramb 3and-alfo ſee-what degrees of the 
Equinoclial are cut by the Meridian, which degrees 
are the Longitude of the ſecond point or place: 
and the lefler Longitude being ſubſtracted ſrom 
the greater, gives the difference of — of 8 
the two places or pos. BD: 
Then for the diſtance upon the Rumb, the di- 5 
ſtance between the two points before made, beings SY 
meaſured upon the EquinoGtial, and reduced 9 5 
— leagues, ſhall give the diſtance 2 2 
» 


ram Ran 

ape nd applied to the Equi- | 

1 Mid in the Arch of a 

te 2 not really in the Ramb, 

4 the Reet will be always | 
great. Circular diſtance : 
8 bets way will be; to take in 
a pair of 3 5 one, two yyth 

7 ns ſmall nufriber of) degrees of th 


dial, and run that diſtance over upon Ta 
(© Riimb-lixe from point to points and the num- 
ber of all thoſe returns of the Compaſſes 
( duced to tiles or Jeagues ) ſhall be the 
neer diftance of the two places upon the 


